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Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 


NOTICE TO ADVERTISERS. | UNIVERSITY COLLEGE, LONDON. 
ELECTRICITY AND MAGNETISM. 


Professor G. C. FOSTER, F.R.S., will begin a Course of about Fifty 
Lectureson ELECTRICITY and MAGNETISM on FRIDAY, February 
12, at 4 p.m., to be continued on succeeding Mondays, Wednesdays, and 


The Publishers beg to announce that owing 
to the largely increased circulation of 
“NATURE,” Advertisements must reach | in the Methois of Electrical and Magnetic Mea- 


| 
the office not later than 12 a.m. on Wednes- | ‘CLitGumantnneanaa 
days. 


JOHN ROBSON, B.A., Secretary to the Council. 
29, Bedford Street, Strand, W.C. 


SUNDAY LECTURE SOCIETY.—LEC. 
ote TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 


AFTERNOON, at Four precisely. Sunday, Feb. 14:—Epwarp 

ROYAL SCHOOL OF MINES, “ The and Myth, its 
—_ P Survival in Fo re; Legend and Dogma.”—Member’s Annual Sub- 

JERMYN STREET. scription, £1. Payment at the door—One Penny, Sixpence, and (re- 


Professor RAMSAY. LL.D. F.R.S., will commence a Course of Forty ey See 


Lectures on GEOLOGY, on MONDAY next, the rsth of February, at Two 
o'clock, to be continued on each succeeding Tuesday, Wednesday, Thurs- QUEENWOOD COJLLEGE, near STOCK- 
’ 


day,and Monday, at the same hour. Fee for the Course, £4. 


Mr. WARINGTON W. SMYTH, F.R.S., will commence a Course of BRIDGE, HANTS. 
on on gent, the rsth of Sound General Education for Boys. 

ebruary, at Noon, to be continued on each succeeding Tuesday, Thursda i i Sci i i i 
atthe the = y to Science, particularly to Chemistry, both theoretical 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 


C. WILLMORE, Principal. 


“Transactions of the Society,” Vol. IX. Part I., price 42s.. containing a 


Paper by Dr. A. Leith Adams, M B. F.R.S. F.G.S., on “The Dentit-on Pupils EVERY DAY and EVENING. The subjects of the above 
and of the Maltese Fossil Elephants,” being a description of re- be — in 
mains discovered by the author in Malta, bet he years moderate. Analyses and investigations conducted.—Apply rot. 
(Plates 1 to 22.) E. V. Garpner, F.E.S., F.S.A., 44, Berners Street, W. 

obtained the Society’s Office, 11, Hanover | ~ 
+, at ss ‘Ss, iety’: is 

Row. or through any Publishers, Faternoster | PUBLISHERS, Journalists, Barristers, 


&c.—A Gentleman, iong connected with the Préss, well educated, a 
swift Shorthand Writer, and knowing French, seeks ENGAGEMENT 
as WRITER, TRANSLATOR, Literary Amanuensis, Secretary, or in 


ROYAL AGRICULTURAL SOCIETY OF any respectable capacity. Moderate Terms.—Address B. A., care of 


ENGLAND. Editor of Matuss, 29, Bedford Street, Stand. 

AGRICULTURAL EDUCATION. EDUCATION at the SEASIDE.—Scien- 

. tific TRAINING for BOYS.—BOYS who are intended for professi 
The SENIOR EXAMINATION of Candidates for the Society’s Prizes in which habits of Scientific Observation are essential, are received as 
and Certificates will take lace in the week commercing TUESDAY, PUPILS by the Rev. H. N. GRIMLEY, M.A., at his house, Gwy- 
April 13, 1875. Copies of the Form of Entry which is required to be sent thondy, Aberystwyth. Private Laboratory. Instruction in modern 
in by April 1st, 1875, may be had on application to European Languages. A resident Classical Tutor. Terms, £100 a 

12, Hanover Square, London, W. H. M. JENKINS, Secretary. a 

NOTICE.—To SCIENCE TEACHERS and 
y STUDENTS.—Apparatus to illustrate the Study of Chemistry and 
CHEMISTRY and PHYSICS.—An Asso- Physics taeowdien Lah, Heat, Magnetism, Electricity, &c.) _Orders 
ciate of the Royal School of Mines is open to an APPOINTMENT. — exceeding 4os. in value delivered free to any Railway Station in Eng- 
Address W. C. N., care of the Publisher of Nature, Bedford Street, land. Price Lists, 4 Stamps.—MOTTERSHEAD & CO., Laboratory 


Covent Garden, W.C. | Furnishers, 7, E ge Street, Manchester 
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GEOLOGICAL SOCIETY of LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society’s Apartments, Burlington House, on FRIDAY, February roth, at 
One o'clock; and the ANNUAL DINNER will take place the same 
Evening, at WII.LIS’S ROOMS, King Street, St. James's at Six o'clock. 

Members and Visitors intending to dine are requested to leave their Names 
t the Society’s Apartments, or at Willis’s Rooms. 


EDUCATION in LADIES’ SCHOOLS in 
LONDON.—A FELLOW of the Royal Astronomical Society is open 
to an ENGAGEMENT to give Lectures on Astronomy, with Dia- 
grams and Scientific Apparatus; also on the Elements of Natural 
Science.—F. R. A. S., Albert Villa, Elm Road, Camden Town, N.W. 


ENGINEERING APPOINTMENT 
WANTED, by a Gentleman, age 32, Has a good knowledge of 
Foreign Languages, and has had considerable experience in charge of 
work. Would act as Executive or Resident Engineer on works in pro- 
gress here or abroad. Is athorough Mechanical Engineer.—Acdress 
ENGIneer, care of the Editor of Naturg, Bedford Street, Covent 
Garden, W.C. 


PREPARATION for MATRICULATION 
at Oxford and Cambridge by the RECTOR of a COUNTRY PARISH, 
Graduate in Honours of Cambridge (Mathematical and Natural Science 
Tri s).—Address Detta, care of Messrs. Macmillan and Co., 29 
and 30, Bedford Street, Covent Garden, W.C. 


The SECOND MASTER of a High-class 


Grammar School receives a few Resident Pupils. Special attention is 
given to the study of Natural Sciences.—For further particulars apply 
vy letter to “ Tripos.” care of the Publisher of Nature, 29, Bedford 
Street, Strand, London. W.C. 


An OXFORD GRADUATE, in good Clas- 


sical Honours, who possesses also a sound knowledge of French, Ger- 
man, History, Music, and Elementary Mathematics, desires a NON- 
RESIDENT MASTERSHIP or TUTORSHIP.—Address M.A., Mus. 
Bac., care of Macmillan and Co., 30, Bedford Street, Covent Garden. 


GEOLOGY, PHYSICS, MATHEMATICS. 
—LECTURES and PRIVATE LESSONS in these subjects, by a 
WRANGLER and F.G.S , who prepares for Examinations and corre- 
sponds with Pupils. Terms moderate.—Address M.A. Canratr., 
Nature Office, Bedford Street, W.C. 


GEOLOGY.—ELEMENTARY COLLEC- 


TIONS to illustrate the New Edition of ‘‘ Lyell’s Students’ Elements 
of Geology,” and facilitate the important study of this science, can be 
had at 2, 5, 10, 20, 50, to 1,000 guineas. Also, Single Specimens of 
Rocks, Minerals, Fossils, and Recent Shells. Geological Maps, Ham- 
mers, all the Kecent Publications, &c., of J. TENNANT, Mineralo- 
gist to Her Majesty, 149, Strand, London. 


Practical Instruction is pe in Geology and Mineralogy by Professor 
TENNANT, F.R.GS,, at his residence, 149, Strand, W.C. 


SCIENCE CLASSES, SCHOOLS, &c.— 


Collections of Fossils, Rocks, and Minerals especially selected for 
Teaching purposes. FOSSILS, 150 Species, 30s. ; 250 ditto, £3; 350 
ditto, £5 to £6. MINERALS and ROCKS, 100 Examples, 25s. ; 
200 ditto, £2 10s. to £3 10s.; 300 ditto, £4 10s. to £6; 400 ditto, £6 
to £8; 500 ditto, £8 8s. to £10 10s. Similar Collections in Mahogany 
Cabinets, 200 Examples, £4 10s.; 300 ditto, £7 10s. ; 400, £12 125., or 
in Stained Pine, at £3 10s., £6 6s.,and £10 10s RECENT SHELLS, 
roo Genera, £1 15. ; 200 Genera, £2 2s. 


ALFRED BELL, 5, Grafton Street, Fitzroy Square, London. 


CHEAP CHEMICAL APPARATUS.— 


GREAT REDUCTION in PRICE —Will shortly be published at 
greatly reduced prices, the most complete, the largest and ones 
Catalogue of Apparatus ever offered to the public. Consult the NEW 
EDITION of GRIFFIN’S. 


CHEMICAL HANDICRAFT; a Classified 
and Descriptive Catalogue of Chemical Apparatus, with copiofls Ex- 
pianatory Notes. By JOHN J. GRIFFIN, F.C.S. In demy 8vo, 
472 pages, illustrated by 1,600 Woodcuts. Price 4s.; bound in cloth, 
postage, 7¢. Second Edition nearly ready. Entirely revised, and con- 
taining many additional cuts and descriptions of modern apparatus. 
‘The prices have been materially reduced in nearly all cases. 


SCIENTIFIC APPARATUS for USE in 


SCHOOLS: a Catalogue of Instruments for the Performance of Ex- 
periments to illustrate the following Sciences :—Mechanics, Hydrosta- 
tics, Pneumatics, Acoustics, Heat, Light. Electricity, Magnetism, Gal- 
vanism, EFlectro-magnetism, Geology, Mathematics, &c., corrected to 
date, price 6d. Third Edition nearly ready. 
Temporary Price Lists can be had on application. Chemical Apparatus, 
1s.; Physical Apparatus, 6d., post-tree, both quoting the reduced prices. 


J. J. GRIFFIN & SONS, Chemical and Philosophical Instrument Makers, 
22, Garrick Street, W.C. 


THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW 


(Published on the 1st and 15th of each month, price 4¢., subscription gs. 
per annum, post free), 


Contents of No. 49, February 15, 1875. 


1. Scientific Prophecy. 

2. M. Michel on Lightning Conductors. (With woodcuts.) 

3- The Voltaic Battery. By Dr. Gladstone, F.R.S. (With woodcuts.) 

4- Dr. ‘Tyndall on Subjects conrected with Electricity. 

5. Mr. Latimer Clark's Inaugural Address as Prestdent of the Sosiety o 
‘Telegraph Engineers 

6 Reviews of Books and Abstracts of a'l Papers on Electrical Science in 
Foreign Journals. 

Now ready, Vol. I., 9s. 6%. ; Vol. II., ros. 6d. 

London: HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 


THE 
JOURNAL OF APPLIED CHEMISTRY, 


A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 


At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
es Cents paid strictly in advance, including postage to United 

ingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and i 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 


DEXTER & CO., PUBLISHERS, 


17, Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
ath Street, Philadelphia, Pa., U.S.A. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TrapEs; AND WINE AND SPIRIT TRADES 
ECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“ The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription 16s. 67. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. 


ing Scien- 


“That excellent periodical GARDEN.”—Professor Owan. 


THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its Branches. Founded and Conducted 7 
. ROBINSON, F.L.S., Author of “ Alpine Flowers for Englis 
Gardens,” &c. 
“Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Professor Asa Gray says: “ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

“THE GARDEN” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 4@. per Copy. It may also be had direct from the 
Office at 5s. for a Quarter, gs. 9¢. for a Half-year, and rcs. 6d. for a Year, 
payable in advance Specimen Copies (post-free), 44¢. Volumes 12s. each, 
except Vol. I., which is £1 1s. 

Office—37, Southampton Street, Covent Garden, W.C. 


Dr. Russell Reynolds’ SYSTEM of MEDI. 


CINE. In 8vo, price 25s. each. 

Vol. IL—GENERAL DISEASES: or, Affections of the Whole System, 
Second Edition. 

Vol. II.—DISEASES of the NERVOUS SYSTEM and of the STO- 
MACH. Second Edition. 

Vol. III.—DISEASES of the DIGESTIVE SYSTEM (continued) ; Dis- 
eases of the Mouth; Diseases of the Respiratory System. 

Vol, IV.—DISEASES of the CIRCULATORY SYSTEM, the Blood- 
Glandular, the Urinary, the Reproductive, and Cutaneous 
Systems. Un preparation. 

MACMILLAN & CO., LONDON. 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations, 


Conducted by J. W. Doucras, R. McLacutan, F.L.S., E. C, Ryg, and 
H. T. Stainton, F.R.S., &c. 


This Magazine, din 1864, ins standard articles and notes 
on all subjects i with Ent logy, an ially on the Insects of 
the British isles, 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each ; the succeeding 
vols. may be had separately or together at 7s. each, 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


NEWMAN’S ENTOMOLOGIST; 


A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Epwarp Newman, F.L.S, F.Z.S. &c., 


Late President of the E logical Society. 


The objects of the Extomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse aud Gar- 


. den Plants, with a view to suggesting remedies. Notes, Observations, and 


Queries on every branch of the Scicnce are solicited. ‘To preserve a con- 
tinuous record of the occurrence of rarities. To improve collections by 
offermmg a ready medium ior the exchange of specimens. 


Published on the First of every Month. 
PRICE SIXPENCE, 


THE JOURNAL OF INDUSTRY: 


An Illustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sciences. 


6d. MONTHLY, or POST-FREE, 6s. 6¢. PER ANNUM. 


The ‘‘ Journal of Industry” is issued with the object ot promoting the in- 
terests of British Manufacturers by— 
™ on of Valuable Iniormation from all parts of the Industrial 
orld. 
The Discussion of Matters important to Manufacturers. 
Descriptive Accounts of useful Patents and Inventions. 
Reports and Correspondence on Science in its Relation to Industrial and 
Commercial Progress. 


*,* This Journal has now the Largest Circulation of any Publication of the 
kind in the Worlu. 


Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 


.ondon, 


THE ZOOLOGIST: 


A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Epwarp Newman, F.L.S. F.Z.S, &c. 


The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s *‘ Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists ;” those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating 1c Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices o recent works on every branch of Natural History. ‘The editor 
has been assisted by more than two hundred of our very best zoologists. 


Published on the First of every Month. 
PRICE ONE SHILLING. 
London: JOHN VAN VOORST, 1, Paternoster Row. 


On the 1st of every Month, pp. 32, 8vo, with at least One Plate, 


THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN, 


Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 


Subscriptions for 1875 (12s. post free in the United Kingdom) payabte in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St 
Mary-le-Strand, London, W.C., of whom may be obtained the volume fo: 
1874 (price 16s. 6¢. bound in cloth) : also covers for the volume (price rs.) 
and back numbers. 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 
A Monthly Journal of 


Edited by T. LAUDER BRUNTON, M.D. F RS., Member of the Royal 
College of Physicians, Assistant Physician to St. Bartholomew’s Hospital, 
and Lecturer on Materia Medica and Therapeutics in St. Bartholomew’s 
Hospital Medical School. 
No. LXXX. for FEBRUARY 1875, Contains— 

Original Communications :— 

E. L. Dixon, E.R.C.P.—Copaiba as a Diuretic. 

_W. J. Ph.D. F.R.S., and West, B.A. Oxon.—Ona 
Simple Process for Estimating Urea in Urine. 

W._H. Spencer, A.M. M.B. Cantab.—On the Treatment of Rheumatism 
and Gout with Trimethylamine, 

_W. H. Broapuent, M.D. F.R.C.P.—On the Physiology of the act of 
Vomiting. 

kK. Carter, F.R.C.S.—On the Examination of Patients 
suffering from Eye-Disease. 

Reviews. Clinic of the Month. Extracts from British and Foreign Jour- 
uals. Notes and Queries. Bibliography. 

DeraRTMENT OF PupLic HEALTH. 

The Value of Death-rates as a Test of Sanitary Condition. Public 
Health Degrees and Certificates. Mr. Stansfeld as a Sanitary Paradoxer. 
‘Lhe Registrar-General’s Weekly Return. 


MACMILLAN & CU., 29 & 30, Bedford Street, Covent Garden, London. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGzRNon CLaRKg, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the di ions and p dings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the a eg 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢ , or prepaid, 15s. a year post free. 


Published by W. PLCKERING, a1, Arundel Street, Strand, W.C. 


“THE LINGUIST, 


AND 
EDUCATIONAL REVIEW: 


A PLEASANT MONTHLY PERIODICAL (commencing 
Ist July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeds, and Legends of all Countries ; containing also copious 
Reviews of New Publications—British and Foreign—Transla- 


| tions in Prose and Verse, and thoroughly practical Lessons in 


European and Oriertal Languages, Twenty-four quarto pages. 
Price Sixpence. Obtainable through all Booksellers and News- 
vendors in the United Kingdom, or direct from the Publishers, 
post-iree, Sevenpence. 
London: Thomas Cook and Son, Excursionists, Ludgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C. ; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 


Price 1s. 


MACMILLAN’S MAGAZINE 
FOR FEBRUARY, 1875. 
CONTENTS. 
1.—“ The Last Journals of David Livingstone.” By Sir Samuel W 
Baker. 
2.—* Castle Daly: The Story of an Irish Home Thirty Years Ago.” Chap- 
ter XXX. 
3.—‘* The Walter Press.” By A. J. Wilson 
4—‘‘ Orange.” By Edward A. Freeman. 
5. —'‘ The case of Langalibalele” By Thomas Gibson Bowles. 
6. Recent Latin Verse.” By H. A. J. Munro. 
7.—'*'The Civil Service of England.” By W. Baptiste Scoones. 
8. Natural Religion.” No. 1. 
9 —‘ An Unfinished Chapter in English History.” 
1o fe’s Cost, a Poem.” By Ellice hopkins. 
11.—* Reply to Archbishop (Manning’s Letter of December 10.” By she 
Auio- of * Prussia and the Vatican.’ 
12 — ‘Charles Kingsley.” By A. H 


MACMILLAN & CO,, LONDON. 
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BERNARD QUARITCH, 15 Piccadilly, London, 


Offers the following valuable Works of Natural History at the Nett Prices affixed. 


Agassiz, Recherches sur les Poissons 
Fossiles, comprenant la description de 500 espéces qui n’exis- 
tent plus, l’exposition des loixde lasuccession et du développe- 
ment organique des poi durant toutes les métamorphoses 
du globe terrestre, une nouvelle classification de ces animaux 
‘ enfin, des considérations géologiques générales tirées 
de l'étude des fossiles. 5 vols. royal 4to of text, and 18 livrai- 
sons. Also one of ** ix planches de Squelettes,” and ore 
more of ‘‘ Planches omises,” containing in all 384 Plates, many 
of them in tints (pub. at 648 francs), reduced price, for a short 
time only. Neuchatel, aux frais de l'auteur, 1833-44 

Contents:—Tome I. Introduction et toutes les questions géné- 
rales, anatomiques, zoologiques et géologiques. ‘Tome II. His- 
toire de l’'Ordre des Plicoides. Tome IV. Histoire de l’Ordre des 

Ctenoides; Histoire de l'Ordre des Cycloides. 

Very few copies remain for sale ; the book is sure to disappear 
altogether before long from the market. Sets completed. 


Agassiz, Histoire Naturelle des Pois- 
sons d’Eau douce de |’ Europe centrale :— 
Livrn. I. Salmo and Thymallus, folio, with 27 plates, 1839 
(pub. 75 fr. } 
Livrn. Il. Embriologie des Salmones, par Vogt, 1 vol. royal 
8vo, and 14 plates in folio, 1842 (pub. 36 fr 
4: If. bis. Anatomie des Salmones, folio, 11 p'ates (pu. 
30 fr. 
The “ Anatomie des Salmones” is often wanting to sets, and 
can be had separately at the regular price. 
together 2 vols, one in gto, the other in oblong folio. of 52 
remarkably fine plates, many of them elaborately coloured 
and heightened with silver, half bound morocco 1839-42 
the same, printed on stout vellum paper, 2 vols, 52 plates, 
most of them elaborately coloured, half bound morocco. 


1839-42 
A very beautiful book ; all anglers and ichthyologists should 
secure a copy before the price is raised. 


Agassiz, Etudes sur les Glaciers. 8vo. 
Text and folio Atlas of 32 plates (pub. 40 frs.) 1840 


Agassiz, Monographie d’Echino- 
cermes, vivants et fossiles, 4 vols. 4to, with 47 plates, and 
folio Atlas of 9 plates (pub. 98 fr.), half bound morocco. 

Neuchatel, 1339-42 
Contents :—Livrn, I. Les Salenies, 5 plates. _Livrn Les 

Scutelles, 25 plates, Livrn. Ill. La Monographie des Galerites 

et des Dysasters, par Desor, 17 plates. Livrn. LV. L’Anatomie 

du genre Echinus par Valentin, g plates in folio. 


Agassiz, Etudes Critiques sur les Mol- 
losques Fossiles, 4 livraisons, in 1 vol. 4to, 105 plates (pub. 
108 fr.), half bound morocco. 1840 45 

Livrn. I. Les Trygonies du Jura, et de la craile Suisse, 1¢ 
plates. Liven. [1.—IV. Les Myes de Jura, &c., 24 plates. 


Agassiz, Nomenclator Zoologicus, con- 
tinens nomina systematica genernm animalium tam viven- 
tium quam fossilium, &c., adjuvantibus Bonaparte, Burmeis- 
ter, Charpentier, Duméril, 12 fasc. et Index universalis, 4t». 
«pub. 80 fr.) Soloduri, 1842-46 


Agassiz, Ophiures, 4to, 5 plates. 
——— Mollusques, sto, 5 plates 
-—-— Pisces Celebes, folio, 4 plates 
These fragments of three unfinished works were found am ongst 
the papers of the late M. Louis Agassiz 


Bettoni (E.) Storia naturale degli 
Uccelh, che nidificano in Lombardia, 72 fasciculi, forming 2 
vols imperial folio, 120 beautiful coloured plates, representing 
the adult bird, the young and the nest, with plates of egg:, 3 
vols, half bound morocco, gilt tops, rare, and one in atlas 
folio. Milano, 1865-7 

Of this extremely beautiful work only One Hundred Copies were 
priated for the subscribers, and no more copies remain for sale. 


Blume, Flora Jave, nec non insula- 
rum adjacentium, complete, 3 vols, 238 finely culoured plates, 
Brux. 1827-51—Nova_ Series.—Collection des Orchidées les 
plus remarquables de l’Archipel Inden et du Japon; 70 
plates carefully coloured, 1858—together 4 vols. royal folio, 
308 coloured plates, unbound, sells £25. 1827 58 

—— the same, 4 vols. half bound morocco gilt, uncut, fine set 


Blume, Rumphia, sive commenta- 
tiones botanica impriiis de plantis India Orientalis, 4 v dls. 
in 3, royal folio, complete, 214 very finely coloured plates, uu- 
bound, szi's £25. Leydz et Brux. 1335 48 

——— the same, 4 vols, in 3, half bound moroc<o extra, gilt tops. 

1835-48 


& s.d. | Bonaparte (Prince C. L.) Conspectus ¢ «. a. 
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Generum Avium, cum Indice per Finsch, 3 vols. in 1, royal 

8vo, Vol. I. pp. 543, II. pp. 232 (all published), Index, pp. 12, 

half calf gilt. 1850-65 
A most indispensab!e text-book for all ornithclogists. 


Bruch, Schimper, and Gumbel, Bryo- 
l-gia Europzea, seu Genera Muscorum Europzorum mono- 
graphice illustrata, 6 vols. royal 4to, 640 plates, containing « 
large number of figures on each, half calf, uncut. 

Stuttg. 1836-56 


Buffon, Histoire Naturelle des Oiseaux 
(usually called the Planches Enluminées”), vols. stout 
royal folio, large vellum paper, with 1,008 plates by Martinet, 
beautifully coloured in a superior manner, the text printed 
with borders round the page, an original and extremely fine 
copy, in French marbled calf gilt, gilt edges, quite complete. 

Paris, 1771-76 


Curtis’s Botanical Magazine, or Flower 
Garden Displayed, in which the most ornamental foreign plants 
cultivated in the open ground, the green-house, and the stove, 
are accurately represented in their natural colours : to which 
are added their names, class, order, generic and specific cha- 
racters, according to the system of Linnzus. and their place 
of growth, continued by J. Sims, S. Curtis, and J. W. Hooker ; 
from the commencement in 1786 to Dec. 1849, with Indexes— 
together 76 vols. in 49, the three series complete as far as 1849, 
royal 8vo, 4,485 beautifully coloured plates. 1786-1849 


Day’s (Francis) Fishes of Malabar, 
royal 4to, with 20 plates by the author, half moroczo, sells 
£2 28. 1865 


Des Murs Iconographie Ornitholo- 
gique: Nouveau Recueil général de planches peintes d’Viseaux, 
pour servir de suite et de Complement aux planches Enlumi- 
nées du Buffon et aux planches colori¢es de Temminck et 
Laugier de Chartrouse, avec texte, figures par Prévot et 
Oudard, complete in 1 vol. impl. gto, 72 superbly coloured 
plates, sells £6 6s. Paris, 1845-49 

—— the same, half red morocco, gilt tops, sells £7 7s 

—the same, large paper, complete in 1 vol. royal folio, 72 
superbly coloured plates, sells £16 16s. in parts. 

Paris. 1845-49 
This beautiful work, now out of print, and very scarce, forms a 

“Complement” to Buffou's Planches Enluminées and ‘tem minck 

and Laugier’s Planches Coloriées. ‘The new work, “ Exotic Orni- 

thology,” by Messrs. Sclater and Salvin, now complete, forms a 

suite to the “Iconographie.” ‘Those who possess the works of 

Buffon or Temminck, aad all subscribers to the ‘* Exotic Ornithu- 

logy,” should also have this fine work of Des Murs, 


Falconer’s (Hugh) Palzontological 
Memoirs and Noes, witha Biographical Sketch of the Author. 
Compiled and edited by CHartes Muxcuison, M.D., F.RS. 
2 stout vols 8vo, portrait, woodcuts, and 72 plates, cloth, sells 
£2 28 1868 

Contents :—Vol. I. Biography, Fauna Antiqua Sivalensis ; Vol. 

If. Mastodon, Elephant, Rhinoceros, Ossiferous Caves, Primeval 

Man and his Contemporaries. 


Falconer’s and Cautley’s Fauna An- 
tiqua Sivalensis, or the Fossil Zoology of the Sewalik Hills in 
the North of India. Parts 1 to 9, royal folio, map and_ 107 
plates by Forp, representing in many cases the fossils of the 
natural size, with letterpress description to Part 1, a!l issued — 
Murchison’s (C , M.D.) Description of the plates of Fauna 
Antiqua Sivalensis, from memoranda by the late Hugh Fal- 
coner. 8vo, 1866, unbound, sells £ to. 1846-49 66 
—— — the same, complete in 1 vol. royal folio and 1 vol. 8vo, half 
green morocco, top edge gilt, uncut 
The beautiful execution of the plates renders the work of great 
use to the student oc naturalist. 


Gray’s Figures of Molluscous Animals, 
selected from various authors, etched for the use of students. 
By MARIA E. GRAY. vols. 8vo, portrait and 384 most 
delicately executed plates, cloth, sells £3. 1859 


Gray’s (J. E.) Synopsis of the Species 
of Whales and Dolphias in the Collection of the British Mu- 
seum. 4to, with 37 plates. 1368 


Gray’s Lizards of Australia and New 
Zealand, in the Collection of the British Museum. By Dr. J. 


I. GRAY, Keeper of the Zoological Collections in the British 
Museum. 4to, with 18 plates of new species b- Ford. 1867 
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BERNARD QUARITOH, 15 Piccadilly, London, 


Offers the following valuable Works on Natural History at the Nett Prices affixed. 


Gray’s Species of Starfish 
British Museum, 4to, with 16 plates of figures of all the new 
species. 1866 

——— a set of the above three works 


Hume’s Stray Feathers; a Journal of 
Ornithology for India and its Dependencies. Vol. I. 8vo. 
Complete in 6 parts, 496 pp. and index, sd. 1872-73 

Vol. 11. complete, 5 parts, 336 pp. are now ready, sd. post 
free. Calcutta, 1847 

This Ornithological Magazine has been established for the pub- 
lication of new species as they are discovered on the Continent of 

India, Ceylon, the Indian Archipelago, and adjacent parts, by 

officers and travellers, and is a very valuable contribution to the 

science. The work will be continued, and subscribers’ names re- 
ceived by Mr. Quaritch, 


Ibis (The), a Magazine of General 
Ornithology. Edited by ScLatzr. Vol. V. 8vo, 13 coloured 
plates, sd. 1863. Vol. VI., 10 coloured plates, sd. 1864 

These two volumes are very rare and often wanted to make up 
sets of this important periodical. Vol. VI. includes the General 

Index, 1859-1864. 


Jardine’s (Sir W.) Contributions to 
Ornithology, from the commencement in the year 1848 to 
1852, all published, 2 vols. 8vo. : 1 vol. text, woodeuts, and 
1 vol. containing 94 plates, most of which are beautifully 
coloured, half red morocco, uncut, rare. 1843-53 
This important worl describes many new birds, and is therefore 
indispensable in any Ornithological Library. 


Jesse’s Researches into the History 
of the British Dog. From Ancient Laws, Charters, and His- 
torical Records. With original Anecdotes and I)lustrations 
of the Nature and Attributes of the Dog, from the Poets and 
Prose W1 iters of Ancient, Mediaval, and Modern ‘Times. By 
GEORGE R. JLSSE, 2 splendid library volumes, 8vo, with 
33 engravings, designed and etched by the author, cloth gilt, 
sells £1 tas. 1866 

—— the same, 2 vols. India proof impressions of the plates, extra 
cloth, sells £3 3s. 1866 

———- the same, 2 vols. India proofs, half bound morocco, gilt 
tops 

——— the same, India proofs, whole morocco extra, gilt edges 


Lindley and Hutton’s Fossil Flora of 
Great Britain ; or, Figures and Descriptions of the Vegetable 
Remains found in a fossil state in this country. By JOHN 
LINDLEY, F.R.S., L.S., and G.S., Professor of Botany, 
University Coliege, London; and WILLIAM HUTTON, 
’.G.S., &c. A Ke-issue, in 3 vols. 8vo, 230 p'ates, with text, 
half Roxburghe, uncut, (selis £5. 5s.) (1831-38) 1872 


—-—— A Supplementary Volume, con- 
taining Figuresand Descriptions of all the important additions 
made to the Fossil Flora of Great Britain since 1837 ; together 
with a Critical Examination of the Species in Lindley and 
Hutton’s Classic Works and a Synopsis of all the known Fossil 
Plants of Britain. By William Carruthers, F.R.S., L.S., and 
G.S., Keeper of the Botanical Department, British Museum, 
8vo. [ln preparation. 


Marshall; Monograph of the Capito- 
nidz, or Scansorial Barbets, royal 4to, 73 beautifully coloured 
ge by KruLEMANs, morocco extra, gilt edges. Published 

y the authors, 1871 
Only a very small number of this beautiful monograph was 
issued ; the edition being exhausted by the subscribers. 


Murray (A.), Geographical Distribution 
of Mammals, with a copious synonymic list of Species, 4to, 
103 coloured plates and maps, showing the geographical dis- 
tribution of each separate family. Cloth, sells £3 3s. 1866 

“ A book of much solid and sterling merit . -_ The leading 
theory of Mr. Murray’s work is that the successive changes in the 
form of organic life are the result of corresponding alterations in 
the physical conditions of the earth.”—Saturday Review. 


Owen’s (Prof. R.) Odontography; or, 
a Treatise on the Comparative Anatomy of the ‘T’ceth ; their 
physical relations, mode of development, and microscopic 
structure in the Vertebrate Animals, royal Svo, 1 vol. text, and 
Atlas containing 168 beautiful plates, engraved with marvel- 
lous minuteness, half bound morocco, sells £5 5s. 1840-45 

One of the great modern productions which mark the present 

wonderful advance of scientific knowledge, Dr. Owen stands on a 

pedestal of eminence which is rarely attained. 


BERNARD QUARITCH, 
*,* Catalogues of 10,000 Rare and Valuable Old Works on Natural History, in Sciences, Arts, and Literature, 


gratis on application, 


in the 4 s 4. 


o 7 6 
15 0 
2680 
$s 
O14 
15 0 
220 
212 6 
5 00 
§15 0 
& 
220 


Royal Society of London: Philo- 
SOPHICAL TRANSACTIONS at LARGE, from the com- 
mencement in 1665 to 1800, being vols. i.—xc., without 1747, in 
eighty-eight vols.—Maty’s Index to the first seventy volumes, 
1 vol. 1788—together eighty-nine vols. 4to, the first thirty-three 
bound in twenty-five, uniform in old calf gilt, the rest in old 
calf not uniform. 1665 (1749) 1800 


PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY, from 1826 to 1858: 4to, in parts 
orvolumes mostly uncut. 


Sclater and Salvin, Exotic Ornitho- 
logy, complete in thirteen parts, imperial 4to, too superbly 
coloured plates of hitherto undescribed and unfigured birds, 
subscription price £13 13s. 1866-69 

——— Another copy, halfred morocco, top edge gilt 

——— The same. large paper, imperial folio, thirteen parts, com- 
plete, 100 beautifully coloured plates, subscription price, 
427 6s. : 1866-69 

Under this title has been completed a series of roo coloured litho- 

graphic illustrations of new or hitherto unfigured birds, to form a 

supplement to Buffon’s Planches Eluminées, Paris, 1770-86 ; to 

Temminck’s Planches Coloriees, five vols. Paris, 1838 ; and to Des 

Murs’ Iconographie Ornithologique, Paris, 1845-49. 


Schlegel et Wulverhorst, Traite de 
Fauconnerie, atlas folio, 92 pp. of text, with seventeen large 
plates of the noble sport of falconry, designed by the celebrated 
SONDERLAND and M. Wo cr, consisting of frontispiece, two 
grand views, two coloured plates of trappings, instruments, 
and implements, and twelve large splendidly coloured plates of 
falcons, a splendid work, half bound red morocco, gilt edges 
(sells £9.) Leiden et Dusseldorf, 1844-53 

(R.B,), 


Sharpe Monograph of the 
Alcedinidz, or Kingfishers, imperial 4to, 120 beautifully 
coloured plates by KeuLeMANs, and map of spscies, whole 
merocco. For the Subscribers, 1859-71 

The whole edition of this beautiful work consisted only of 200 
copies, which were nearly all subscribed for ; it is now out of print. 


Siebold, Fauna Japonica, sive de- 
scriptio animalium, qua in itinere per Japoniam suscepto, 
annis 1823-1830 collegit, notis, observationibus et adumbra- 
tionibus illustravit Pu. conjunctis studiis 
Temainck, H. ScHLEGEL atque W. Haan 


elaborata, 1842-50 
REPTILIA, one vol. imperial 4to, with 30 plates, 
boards, sells £3. 1838 


Contents :—Chelonii, 9 plates; Ophidii, zo plates; Sauri, 
2 plates; Batrachii, 8 plates: all with French text. 


PISCES, 1 vol. imperial 4to. with 160 coloured 


plates. 1841 
CRUSTACEA, 1 vol. imperial 4to, with 70 plates, 
sells £6 18s, 1850 


Siebold’s Flora Japonica, sive Plantae, 
quas in Imperio Japonica collegit, descripsit ex parte in ipsis 
locis pingendas curavit Dr. Pu. FR. DE SIEBOLD, digessit Dr. 
J. G. Zuccarini: Centuria I. tab. 1-100. Volumen II. ab. 
Auctoribus inchoatum relictum ad finem perduxit F, A. G, 
MiQuEL, continens: Centuria II. fasc. 1-X. tab, 1or-r50 
(being all ever published)—together 2 vols. imperial 4to, con- 
taining 151 plates, beautifully executed in lithography (pub. 
£10 10s.), cloth uncut. Lugduni, Bat. 1835-70 

——— the same, containing plates 1-153 superbly coloured and a 
structural plate, half bound morocco, very rare. 1835.70 

—— — the same, Centuria II. fasc. VI.-X., containing plates and 
text 128-150, completing the work, the plates plaia, eee? 

1870 

——-— the same, the plates coloured, unbound 1870 


Supplement to Sowerby’s English 
Fungi, or Mushrooms, small folio, text and plates 401-440 
on 36 coloured plates, in 5 parts, as originally issued. Very 
rare, sells £4 4s. 1809-15 

Collation of the Plates : 401-422 (423 on 422) 424-426—no plate 

427, the figures being on 425 : 428-437 (438 is on plate 420) 439 and 

440 on one plate. 


Sowerby’s Grasses of Great Britain, 
royal 8vo, 144 coleured plates, containing life-sized, full 
coloured drawings, with magnified Organs, of British Grasses, 
and Observations on their Natural History and Uses; de- 
scribed by CHartes Jounson and illustrated by J. E. 
Sowersy (published at £2 2s.) cloth. 1861 
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JUST PUBLISHED, PRICE £1 1s, MEDIUM QUARTO, WITH 9 PLATES (6 COLOURED), AND NUMEROUS 
ENGRAVINGS. 


THE MARINE INVERTEBRATES AND FISHES 
OF ST, ANDREW'S. 


W. C. MINTOSH, M.D. FRSE, FERS. ETC. 


ADAM AND CHARLES BLACK, EDINBURGH: AND TAYLOR AND FRANCIS, RED LION COURT, 
FLEET STREET, LONDON. 


REFLECTING TELESCOPES, WITH SILVERED | Just published, One Vol. demy 8vo, cloth, price ros. 6¢. 
GLASS MIRRORS. SENSATION and INTUITION. Studies 


| Psychology and AEsthetics. By JAMES SULLY, M.A. 
The Popular Reflector, 3! inch Mirror, £12 10s. The ane er oe 


2 “The materials furnished by a quick and lively natural sense are happily 
Educational Reflecting Telescope, 43 inch Mirror, ordered by a mind trained in scientific method. ‘his merit is especially con- 


” s : spicuous in those parts of the beok where, with abundant ingenuity and no 
5 feet Focus, on Parallactic stand (to follow celestial mean success, Mr. Sully endeavours to throw some light of cosmic order into 


objects, with one motion), fine endless screw motion, _ the chaos of wsthetics.”—Saturday Review. 
and Hook’s joint to dyive from the eye-piece, two eye- _ ©The writer of such an essay (on Belief) must be ranked as a psycholo- 


pieces £24 4s. Price List for a stamped envelope gist of no common order.”—Prof. Bat in the Fortnightly Review. 
4 His remarkable collection of studies in psychology and wsthetics. . .. 


JOHN BROWNING Two essays concerned with the wsthetic aspects of human character and its 
: P : artistic representation display a fine critical tact joined to no common 
Optical and Physical Instrument Maker to Her analytical power.”—Prof. Croom Ronentson ix the Examiner. 


Majesty’s Government, the Royal Scciciy, the Royal “There is in this essay (on Musical Expression) much of imaginative 
Observato &e thought and graceful play of fancy which cannot fail to attract and gratify 
ry; "9 genuine lovers of music.”—Mr. SepLey ‘Tayior in the Academy. 


63, STRAND, LONDON, W.C., & ill, MINORIES, E.C. | ‘*Asa psychological critic Mr. Sully is entitled to a high place among 
‘i contemporary writers, while as an expositor of the principles of fine art he 
Established 100 Years. stands almost alone.”—Noxconforntist. 
“The thirteen essays of which this volume consists form one of the most 
thoughtful and suggestive treatises on psychology which have of late years 
Just published, crown 8vo, cloth, price 4s. 6d. from the " 
a Je commend these essays to all who would care to read a searching, 
HU M BOLDT S N AT U R.- U ND REISE- though friendly examination of the views of Spencer, Darwin, and Mull."— 
BILDER. Abridged from his ‘ Reise in die Equinoctial-Gegenden des Scotsman. 
neuen Continents," and ‘ Ansichten der Natur.” With Notes, Scien- “This collection of essays, which we have read with pleasure and profit. 
tific Glossary, and a Biographical Notice of the Author. By C. A. —Mr. D. A. SPALDING ix Nature. 
BUCHHEIM, Ph.D., Professor of German in King’s College, London. HENR é Ss. KING & CO. Ke. Connbath end P. R 
London: F. NORGATE, 17, Bedford Street, Covent Garden, W.C. NRY S. -» 65, Cornhill, and 12, Paternoster Row. 
Edinburgh: WILLIAMS and NORGATE, 20, South Frederick Street. 


R. A. PROCTOR’S POPULAR ASTRONOMICAL WORKS. 
A RCT I c E xX PLO RA I N. In crown 8vo, with Chart and Diagrams, price 7s. 6d. 
balan The ORBS AROUND US: a Series ot 


Familiar Essays on the Moon and Planets, Meteors, and Comets, the 


Lately oe Sun and Coloured Pairs of Suns. By R. A, PROCTOR, B.A. Cantab. 
The DISCOVERY of a NORTH-WEST revise 
PASSAGE by H.M.S. JNVESTIGATOR, CAPT. R. M‘CLURE, The following Works of Mr. Proctor may also be had :— 
DURING THE YEARS 1850-54. By SHERARD OSBORN, C.B., OTHER WORLDS THAN OURS, price 10s. 6d. 
Rear-Admiral. New Edition, with Maps, 3s. 6d. ESSAYS on ASTRONOMY. price 12s. 
II The SUN, with ro Plates and 106 Woodcuts, price 14s. 


STRAY LEAVES from an ARCTIC JOUR- ‘The MOON, with Plates, Photographs, &c., price 155 


‘The TRANSITS of VENUS, price 8s. 6d. 


NAL; or, Eighteen Months in the Polar Regions in Search of Sir John : 
Franklin, 1850, 1851. A New Edition, to which is added “ The Career, SATURN and its SYSTEM, price 14s. . . 
Last Voyage, and Fate of Sir John Franklin.” Ly the SAME. With the UNIVERSE and the COMING TRANSITS, price 16. 


Map, 3s. Gx. ree STAR ATLAS, crown 8vo, price 55 


Ill. IGHT SCIENCE for LEISURE HOURS, 2 Series, 7s. 6d. each. 
A CRUISE in JAPANESE WATERS. London: LONGMANS & CO. 


QUEDAH ; or, Stray Leaves from a Journal in Malayan Waters. The 
Fight of the Peiho in 1859. By the SAME. New Edition, with Map, 5s. 


WEINHOLD’S SELF-TEACHING IN PHYSICS. 


The above are bound uniformly, and may be had either together or separately. 


WILLIAM BLACKWOOD & SONS, Edinburch and London Now ready, in One thick Volume, 8vo, with 3 Coloured {Plates and 404 
Woodcuts, price 31s. 6d@., cloth. 


INTRODUCTION to EXPERIMENTAL 


Just published, Vol. I. in Svo, with Maps, price 25s. (to be completed in PHYSICS, Theoretical and Practical ; including Directions for con- 
ive Volumes). structing Physical Apparatus, and for Making Experiments. By 
The NATIVE RACES of the PACIFIC ADOLI F. WEINHOLD, Professor in the Royal Technical School 
at Chemnitz. ‘Translated and Edited (with the Author’s sanction) by 
STATES of NORTH AMERICA: comprising the Manners and Cus- Benjamin Loewy, F.R.AS. With a Preface by G. C. FosTEr, 
toms of the Wild Tribes ; the Civilised Natives of Mexico and Central F.R.S., Professor of Physics in University College, London. 
America ; the Mythology and Languages of both Savage and Civilised “This is 1 1 : ”, 
Nations ; Antiquities and Architectural Ruins ; and Aboriginal History is is by far the best school-b ook of physics we have ever seen,”— 
and Migrations. By HUBERT HOWE BANCROFT. Nature (Notice of German Edition). 


London: LONGMANS & CO. London: LONGMANS & CO, 
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HANCOCR’S “BIRDS OF NORTHUMBERLAND 
AND DURHAM” 


A Catalogue of the Birds of Northumberland ana Dur- 
ham. By John Hancock. (London: Williams aid 
Norgate. Newcastle-on-Tyne: F, and W. Dodsworth, 
1874.) 

A STATE of expectancy in which British ornitho- 

4 logists have for some years been living has at 

length been ended by the appearance of Mr. John Han- 

cock’s “ Catalogue of the Birds of Northumberland and 

Durham,” which we lose no time in recommending to the 

notice of such of our readers as are interested in this 

branch of natural history. It will of course most recom- 
mend itself to dwellers in those two counties, but it con- 
tains besides much that concerns the lovers of birds 
everywhere in the British Islands, and its author has our 
warmest congratulations on the completion of his work 
in a form so inviting ; while the Natural History Society 
of Northumberland, Durham, and Newcastle-upon- 

Tyne, and the venerable Tynesid: Naturalists’ Field 

Club—at the joint expense of which it is produced— 

deserve our heartiest thanks for its publication. 

Mr. John Hancock has long been known to some who, 
though comparatively few in number, are perhaps best 
able to form an opinion, as one of the closest and most 
careful observers of birds and bird-life in this country. 
The circle of his admirers would have been indefinitely 
wider but for the reticence which his natural modesty has 
for years made him keep. While others without a tithe of 
his knowledge have ostentatiously come forward as teach- 
ers so as to acquire a character as “ celebrated ornitholo- 
gists” out of all proportion to their ability, he has been 
content to look on, seldom obtruding on the public any 
of the results of his experience, and then perhaps only at 
the earnest solicitation of some particular friend. Yet 
this ornithological oracle of the North of England has 
never been hard to consult, and the number of those who, 
through information privately derived from him, have in 
a manner reaped the fruit of his continual observation— 
not always, we fear, with due acknowledgment on their 
part--is not inconsiderable. It is, therefore, with great 
pleasure that we find he has at last summoned courage 
to speak for himsclf. As a consequence of his diffidence, 
a good deal of what he has to tell us has oozed out 
through other channels, but there is more than sufficient 
novelty in the 200 and odd pages of this “ Catalogue” 
amply to repay their study, and even when facts ascer- 
tained by him have been announced before, it is most 
satisfactory to have the record of them here stamped by 
his personal authority. It will be news, we take it, to 
most people to learn that Mr. Hancock was the first who 
recognised Bewick’s Swan as a distinct species ;* and 
we cannot but wonder that forty-five years and more have 
been allowed to elapse before this fact was made publicly 
known. Yet Mr. Hancock shows not the least trace 
of annoyance at the way in which his claims have 
been overlooked—his conduct in this respect being 


* This he did in Yanuary 1829. Pallas had described it as a variety in 
1811, and it was not till Movember 1829 that Yarrell aanounced himself 
satisfied that it was anything else. 
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in exemplary contrast to the selfish and utterly 
unphilosophical squabbling as to “ priority ” which 
so often disgraces the votaries of all sciences. To him 
it is enough that a discovery was made; if important, so 
much the better; but, so long as knowledge has been 
extended, it matters nothing by whose means the end was 
attained. If we have not here a practical illustration of 
true scientific spirit, it will be difficult to meet with it 
anywhere. 

We are therefore somewhat at a loss how to treat the 
work of a man so indifferent to what is called by the 
vulgar “fame.” To pick out and here recount the various 
discoveries which, whether before announced or not, are 
due to Mr. Hancock, would be to set at nought the 
example given by his preaching and practice. The dis- 
crimination of the Iceland and Greenland Falcons, a 
question that has agitated ornithologists both here and on 
the Continent in no common degree, was first settled by 
Mr. Hancock in 1854. Yet to him the chief value of the 
discovery seems to be that it enables him to lay down the 
general law :— 

“ Not only do all the noble or true falcons acquire their 
adult plumage in the first moult, but many of the ignoble 
species do so likewise, as the Honey Buzzard, the Goshawk, 
the Sparrow-hawk, and the Harriers. This fact cannot be 
too strongly pressed on the attention of ornithologists, 
for it leads to a correct understanding of the variations of 
the plumage of the Fa/conide.” (P. 10.) 

This is no mere @c¢um, but the result of long-continued 
observation ; and well indeed would it be were writers, 
who have very recently attempted to deal with this sub- 
ject, to learn as Mr, Hancock has done, in Dame Nature’s 
simple school, instead of perpetuating error and confusion 
by grandly setting forth their unsound and arbitrary 
views on the “ first year’s,” “second year’s,” and “ third 
year’s ” plumage of birds of prey. 

The work before us is most strictly what its title pro- 
fesses, a “ Catalogue,” and does not pretend to give a 
complete history of the birds found in the two counties ; 
in other words, to be a “ Fauna” of the class. But it is 
a catalogue conceived in no narrow spirit, for the author, 
as the extract just given shows, is on occasion not averse 
to add remarks having a very general bearing. To few 
of these will our space allow us to call attention, but we 
must especially notice the valuable “ Introduction,” where- 
in, after briefly touching upon former lists of the birds of 
the district, and comparing, not without some justifiable 
pride, its ornithological wealth (265 species) with that of 
Norfolk (280 or 290 species)—the richest county in this 
respect of the whole United Kingdom—Mr. Hancock 
gives an admirable account of the physical features of 
Northumberland and Durham. Concise as it is, we cannot 
here reproduce it: we must leave it to our readers, and 
only extract a few passages :— 

“ Our extensive seaboard lies in the direct line of the 
annual migrations to and from the northern latitudes, and 
is well fitted to the requirements of many species of sea- 
fowl. The coast in many parts is bold and rocky, but is 
agreeably varied with beautiful sandy beaches of vast 
extent, backed with wild hummocky ‘links, and not 
unfrequently with belts of bog and pools of sedgy water. 
There is also no want of muddy flats or estuaries, though 
these features are fast disappearing under the necessities 
of commerce. 

“ The northern and western portions of the counties are 
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wild and hilly. The Cheviot range attains an elevation 
of 2,658 feet, and this, along with that of Simonside, gives 
quite a sub-alpine character to this portion of the country. 
In these uplands, the Eagle and Peregrine Falcon for- 
merly had their abode. . . . The western part of Durham 
is also wild, moory, and mountainous, but of less eleva- 
tion. These wild regions are characterised by vast tracts 
of grass land, in some places fine, in others coarse, 
boggy, and hummocky ; and by extensive moors of heath, 
gorse, and bracken, with swamps, mosses, tarns, and 
lochs. . . . Numerous lively streams in pedbly beds, and 
whimpering rills, diversified with little lippering cascades, 
abound ; some almost concealed under the scrubby 
foliage of their banks, others fully revealed and sparkling 
over their stony channels. . 

“ The cultivated regions are in some places well wooded, 
and the fields are mostly divided by thorn hedgerows, 
giving at once beauty to the landscape and shelter to the 
more delicate tribes of the Passeres. But such, particularly 
the warblers, find their haunts in our numerous wooded 
dells, or ‘ denes,’ which abound in both counties, and by 
the shrubby banks of our burns or streamlets. Here the 
hawthorn, the blackthorn, the wild rose, and bramble, 
and undergrowths of all kinds, afford to these delicate 
songsters the shelter and seclusion they require. These 
* denes,’ of which Castle Eden Dene is a fine example, are 
frequently well timbered, deep, and have a stream running 
through them. The principal rivers, the Tyne, the 
Coquet, and the Wear, not to mention the bordering 
streams, the Tweed and the Tees, run through deep wide 
valleys, with, in many parts, weil-wooded banks, affording 
likewise favourite homes for many feathered tribes. Be- 
sides such localities, there is no want of extensive woods 
dispersed throughout the counties, and well-wooded park 
grounds.” (/uxtroduction, pp. vii. viii.) 

Some two or three localities, on account of their orni- 
thological features, obtain special mention by Mr. Han- 
cock. First of these is the ‘well-known cluster of the 
Farne Islands, where in a limited area no less than fifteen 
species of sea-fowls breed. We would willingly recall the 
. recollections of our first visit, nearly a quarter of a century 
since, to that sea-girt paradise, by transcribing Mr. Han- 
cock’s description of its charms, but the exigencies of 
space are not to be overruled, and we can only pay a 
tribute to the memory of the late Archdeacon Thorpe, 
who for so many years, ere Bird-Preservation Acts of 
Parliament were dreamt of, from proud Bamborough’s 
tower threw the <egis of protection over his feathered 
tenants on the distant Farnes. No such thoughtful 
guardian had Jarrow Slake or Dobham Shelf. The 
encroachments of the engineer have almost destroyed 
the former as a séatio gratissima mergis,and probably 
not a single Teesmouth gunner has even a memory of 
the latter, though two hundred years since it entertained 
“ an infynite number of sea-fowle which laye theyr Egges 
heere and there scatteringlie in such sorte, that in Tyme 
of breedinge one can hardly sctt his Foote so warylye 
that he spoyle not many of theyr nests.” Past also are 
the glories of another spot, though they continued much 
later. Hear Mr. Hancock :— 

“ But no locality in the North of England had such in- 
terest for the naturalist as Prestwick Car. The botanist, 
the entomologist, the conchologist, and the ornithologist, 
were all equally interested in this one of nature’s most 
famous nurseries. Here the naturalists of the district had 


resorted for several generations to collect the objects of 
their respective studies. . . . It is an area depressed, as 


and the surrounding land is little elevated. The greater 
or central portion is (or rather was, for it is now all 
changed) composed of peat, more or less covered with a 
growth of ling and heather, and of boggy, hummocky, 
coarse grass land ; this central portion was surrounded 
by a belt of good pasture land varied with gorse or 
‘whin.’ Towards the north and west boundaries there 
was a chain of pools, the largest and most important of 
which was called the Black Pool ; towards the south ex- 
tended another chain of pools, among which was the 
Moor-spot Pool. The Black Pool could not be less than 
a mile in length, and was of considerable width. There 
were three islands in it, two towards the east, and one 
towards the west end. The drainage was through this 
sheet of water, from which there was a cut, or open ditch, 
to the River Pont ; but the fall was so slight that the 
drainage was very incomplete, and the water flowed back- 
wards and forwards in accordance with the state of the 
river. ‘These pools were on a peaty bottom, in which the 
remains of numerous trees, chiefly Scotch fir and birch, 
stood erect, and firmly rooted. They were not visible 
above the surface of the water, though in droughty seasons 
numbers of them were frequently exposed near the margins 
of the pools. The trees were of no great size, and in 
most instances the wood was in such a good state of 
preservation, and contained so much resin, that it was 
used by the neighbouring villagers for firewood.” (Pp. 
xii. xiii.) 

This priceless nursery of plants and animals and deli- 
cious recreation-ground of naturalists was drained in 
1857, and with its disappearance vanished many of its 
frequenters. “The birds that congregated there have 
been dispersed, and several that had on account of their 
breeding in that place ranked as residents, have now 
become mere visitants.” Its destruction, therefore, has 
not failed materially to affect the ornithology of the 
district. Hence Mr. Hancock is led to remark on the 
wholesale extermination of some species, and in one 
point at least, that of the birds of prey, what he says 
merits every attention :— 


“This policy of the game-preserver is of questionable 
utility in promoting the increase of game; nor does it 
appear that much has been achieved in this respect, for, 
after some inquiry, I cannot ascertain that either par- 
tridges or grouse are more numerous than they were some 
years ago when birds of prey were yet to be seen on the 
wing.” They are not, he continues, “an unmitigated 
evil; they are a necessary part of the great scheme of 
nature, and may be essential to the perfectly healthy 
development of the birds they feed upon. It is un- 
doubtedly advantageous that the feebly organised and 
sickly individuals should be weeded out, and this is done 
by birds of prey. We have of late years heard much about 
stamping out epidemics among mankind. It is afunction 
of the Peregrine and its congeners to assist in stamping 
out epidemics among game-birds.” (Pp. xviii. xix.) 

Mr. Hancock has some hard and well-deserved stric- 
tures on the Wild Birds Preservation Act of 1872, which 
he rightly says shows the ignorance of those who drew up 
its schedule ; but he does not seem fully to comprehend 
some of the practical difficulties attending any such 
measure. He complains that some species “ stand in it 
under two, three, or even four different names,” over- 
looking the fact that in different parts of the country 
certain species are known only by one particular and 
often very local name, so that if that name was omitted 


_ it would in such cases be impossibie to obtain a convic- 


if by subsidence, of about 1,100 acres, and is of a rounded — 


or subquadrangular form, about two miles in diameter ; | 


tion under the provisions of the Act. He also laments 
that some species, “ the greatest favourites of the public,” 


Feb. 11, 1875] 


are excluded from its protection; but we may ‘ask, is 
there any good ground for supposing that they require it ? 

There area few other points in which we should be 
disposed, had we room, to discuss some of Mr. Hancock’s 
opinions—but at all times with the greatest respect, for 
such is justly due to his authority. His assertion, for 
instance, as to the amount of variability in Cuckoos’ eggs 
(p. 25) will hardly change the mind of those who have 
seen long series of specimens from Germany or other 
countries, or recollect the evidence of foreign ornitho- 
logists adduced some years ago in these pages (NATURE, 
vol. i. p. 266). Nor is it by any means certain that 
all birds “do not discriminate nicely the colours or 
other characters of their eggs.” None of the examples 
he quotes to that effect are of kinds which act as foster. 
parents to the Cuckoo, and their case therefore can 
hardly be said to apply to “ the theory of Dr. Baldamus.” 
Again, too, we must remark that Mr. Hancock must have 
been exceptionally unfortunate in performing the expe- 
riments of Herr Meves to explain the “ bleating ” or hum- 
ming of the Snipe. The late Mr. Wolley put on record 
his acquiescence in their satisfactory nature (Proc. Zool. 
Soc. 1858, p. 201), and a more competent witness could not 
be easily found, especially when we consider that his 
evidence was given afier he was acquainted with the 
extraordinary and entirely difierent noise made by the 
smaller species of Snipe which has not stiff vectrices. 
We must therefore demur to Mr. Hancock’s statement 
that “the neighing or bleating of the Snipe results from 
the action of the wings, and that any sound produced by 
the tail-feathers is inaudible.” 

It remains for us to notice the plates, fourteen in num- 
ber, by which this work is embellished. Ail of them are 
characteristic, and most of them excellent ; a fact espe- 
cially to be noticed, since they are chiefly designed from 
birds stuffed and mounted by Mr. Hancock. Yet most of 
us who are old enough to remember his beautiful con- 
tributions to the Great Exhibition of 1851, to say nothing 
of specimens of his skill which we may have since seen 
elsewhere, have therein no cause for surprise. In the art 
of taxidermy—for art it is with him in a high sense--Mr. 
Hancock has no equal now, and possibly never had but 
one, the late Mr Waterton; and the difference between 
specimens mounted as these are and the handiwork of 
ordinary bird-stuffers is apparent to anyone who has an 
eye for a bird. Whether Mr. Hancock’s genius in this 
respect is innate, or whether it has been developed in 
him from a study of his fellow-townsman Bewick’s la- 
bours, matters not much; both artists may be rated 
equally high as delineators of birds, while the younger 
one, as the pages of this publication prove, stands as a 
naturalist immeasurably above the elder. 


OUR BOOK SHELF 


Notes of Demonstrations on Physiological Chemistry. 
By S. W. Moore, F.C.S., &c. (London: Smith, Elder, 
and Co., 1874.) 


THE Preface to the “ Notes of Demonstrations on 
Physiological Chemistry” states “the want felt by the 
average medical student, viz., hints as to which are the 
most important points in practical work which he can be 
expected to acquire,” and “ the impossibility for a class 
of men with only three hours a week at its disposal for 
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practical work to go through lengthy and uninteresting 
processes,” induced the author to compile the “ Notes,” 
“so arranging them as to show the student methods that 
more nearly concern his immediate and future require- 
ments.” In other words, the book is not intended to 
treat thoroughly of any part of physiological chemistry, 
but only to remind the student of the principal points on 
which he is likely to be questioned, and to refer him for 
further information to the Cojilege Demonstration. To 
place a book of this kind in the hands of the medical 
student cannot be productive of good, as it enables him 
to acquire a pretence of knowledge that is, in his case 
especially, worse than the want of it. No one will deny it 
to be the duty of the teacher to confine the attention of 
students to those matters he regards as essential, and 
to pass over lightly those of less importance. But what 
will be the result if every teacher writes a book pointing 
out his mode of treating the subject? The effect will be 
to educate one-sided men, and to stifle all craving for 
further information. The only way to avoid this cata- 
strophe is to recommend the use of a really good book, so 
that the student may acquaint himself with any part of 
the subject, or confine his attention solely to those points 
treated by the lecturer. The present work may be very 
useful to the author’s pupils, but we cannot commend it 
as a Satisfactory introduction to the subject of physio- 
logical chemistry. 


The Microscope and its Revelations. By W. B. Car- 
penter, M.D., F.R.S. Fifth Edition. (London: J. 
and A. Churchill, 1874) 


THE recent excellent investigations of Mr. Wenham, Col. 
Woodward, and others, on the optical principles of mi- 
croscope construction and manipulation, together with the 
results obtained by the employment of immersion objec- 
tives, have added so much to our knowledge of the 
principles of minute investigation and the interpretation 
of the results obtained, that any standard work on “ The 
Microscope” must necessarily require fresh editing, In 
the fifth edition, just published, of his well-known work 
on the subject, Dr. Carpenter shows how well he has 
kept pace with modern investigations. In it we find 
the most recent views on the nature of the markings 
on Liatoms fully entered into, the opinions of Col. Wood- 
ward, Mr. Stoddard, and Mr. Rylands, being clearly 
stated and criticised. The much discussed new prin- 
ciples and methods proposed by Dr. Royston-Piggott are 
in no wise omitted, the general tenour of the comments 
on their value being rather in their favour than other- 
wise. This last-mentioned subject the author has placed 
in the hands of Mr. H. J. Slack, the secretary to the 
Microscopical Society. In looking at the book as a 
whole, the question which we cannot help asking is, what 
is the limit to the points which should be touched upon 
in it? Why shouid certain tissues be described, and not 
others? Why should the organisation of some minute 
animals be entered into, while others are not referred to ? 
We cannot answer this question ourselves, and think it 
will become more difficult to do so as every fresh fact in 
histology and minute zoology is added to the considerable 
mass already at our disposal. 


Ueber Algebraische Raumcurven. Von Eduard Weyr.-— 
Ueber die Steiner’schen Polygone auf einer curve dritter 
Ordnung C3 und damit susammenhdngend: Satze aus 
der Geometrie der Lage. Von Prof. Karl Kiipper.— 
Die Lemniscate in Raszionaler Behandlung. Von Dr. 
Emil Weyr. (Prag, 1873.) 


THE first memoir (27 pp.) treats of curves in space, and 
then discusses special space-curves, viz., those of the fifth 
order, concluding with the consideration of curves of the 
sixth order and second and third class. Reference is 
made to Prof. Cayley’s papers on the subject in the 
Comptes Rendus, tome liv. (1862). 
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The earlier part of the second memoir (28 pp.) treats 
of points, lines, and polygons, and swarms with results, 
upon the novelty or antiquity of which we cannot pro- 
nounce a judgment. We have then some proofs given of 
properties of the Tricusp, whichis the envelope of the feet 
perpendicular lines of an inscribed triangle. Steiner’s 
enunciations (“ Crelle,” vol. 53) have been demonstrated 
by Prof. Townsend (“Reprint from Lducational Times,” 
vol. iv. pp. 13-17), Prof. Cremona (“ Crelie,’ vol. 64), and 
by other mathematicians.* An appendix of eleven pages, 
entitled “ Ueber Raumcurven vierter Ordnung erster Art, 
und eine spezielle ebene curve vierter Ordnung C?,” closes 
the memoir. 

The last memoir on our list (39 pp.) is a very interesting 
one, in which a great number of properties of the curve 
are established by means of its ordinary rectangular equa- 
tion (27 + y*)? — 2a? y*)=0. Weshould like to see 
this memoir in an English dress. On the authority of a 
German friend, we may say that it is written in elegant 
German, All three memoirs are extracted from the 
“Abhandlungen der k. béhm. Gesellsch, der Wissen- 
schaften” (vi. folzge, 6 Band). Whether the practice 
obtains on the Continent to any extent of thus reprinting 
separate memoirs we cannot say, but we learn from a dis- 
tinguished physicist that such is the case with the Vienna 
“ Transactions,” of which any paper may be had sepa- 
rately through a bookseller at a price published in the 
table of contents. This is a laudable practice, and in 
these columns the desirableness of its introduction into this 
country has been more than once dwelt upon. Happily, 
we learn from the President’s address (NATURE, vol. xi. 
p. 197) that the Royal Society have the matter under con- 
sideration. As the reasons Zrvo and cov have so recently 
been given, it would be out of place here to dwell longer 
on the matter. We hope, however, that it will be possible 
on some terms or other to get separate memoirs in the 
case of those societies whose publications embrace two or 
more specialities. A practice obtains in some societies of 
allowing readers of papers to have extra copies of their 
own papers, at reasonable prices, for distribution, Possibly, 
the best mode of proceeding at present for a specialist 
who wants a particular paper is for him to apply to the 
author on the chance of his having these extra copies. 


Botanischer Fahresbericht:  Systematisch geordenetes 
Repertorium der Botanischen Literatur aller Lander, 
Herausgegeben von Dr. Leopold Just. (Berlin: 
Gebriider Bertraever, 1873.) 

Wirth the rapid increase of botanical literature of every 

kind during the last few years every working botanist 

must have proved the inconvenience of having no work of 
reference at hand like this “ Botanischer Jahresbuch,” 
and particularly those who are engaged in any special 
inquiry involving much research and an extensive know- 
ledge of the literature of his subject. 

this excellent 7¢samé of the botanical literature of 1873 

truly says, “ Almost every botanist has passed through 


As the preface to | 


logy of the Phanerogamia (monocotyledons and dicoty- 
ledons), and Physical and Chemical Physiology, continued 
in the second half-volume, which further contains divi- 
sions on fructification and reproduction, hybridation, 
origin of species. Lists and notices of systematic mono- 
graphs and extra-European floras stand next in order, 
together with Palzeobotany, treated according to the suc- 
cession of formations, beginning with the Primary or 
Palozoic formation, The other portions embrace phar- 
maceutical botany, technical botany, botany applied to 
forest management, diseases of plants, and geographical 
distribution. 

The aim of the editors has been to give as complete a 
view as possible of the literature of the several subjects 
above mentioned, and with regard to most of the depart- 
ments this has been successfully accomplished, but omis- 
sions occur in some of the divisions, particularly in 
those on the cellular cryptogams and the morphology of 
tissues. No notice, ¢.g.,is taken of the important work of 
Strasburger on Azol/a and the Lycopodiacea, nor the 
work of Juranyi on the spores of Sa/vinia natans. Some 
of the omissions Dr. Just promises to rectify in the next 
year’s volume. 

In this deficient section, however, it may be observed 
that all newly constituted species amongst the Diato- 
macez and fungi are carefully noted, and of the latter 
brief descriptions are given. As an appendix to the 
fungi appears a section on the nutrition of the lower 
organisms. 

The above-mentioned divisions of the work embrace 
all that has been published in the time specified (1873) in 
the German, French, and English languages. The lite- 
rature of other countries is treated in special sections, 
each under the care of an editor chosen for the purpose ; 
viz., Dutch, Italian, Russian, and Hungarian botanical 
literiture. Dr. Just laments that it has not been possible 
to include the literature of Denmark, Norway, and 
Sweden in this first volume. This, however, will not be 
omitted in future volumes, a suitable editor having been 
chosen for the purpose. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripis, 
No notice is taken of anonymous communications.] 

Sub-Wealden Exploration 


In NaturE, vol. xi. p. 267, the Rev. J. F. Blake calls atten- 


| tion to the announcement that it is proposed by the Sub- Wealden 


Exploration Committez to abandon the present bore-hole and to 
begin again near the same spot. He asks why should not 
another spot be chosen ; and suggests that it would be advisable 
to bore much more to the north-east, because there the Palzozoic 


| rocks would be nearer the surface, and because at the present 


the experience of having read through bulky treatises with | 


the expenditure of much time, only to complain that it is 
so much time lost. On the other hand, it happens fre- 
quently enough that very important treatises appear in 
periodicals where they are not exactly looked for by 
botanists, and consequently frequently remain unknown 
and unused for years.” ‘This need no longer be the case, 
if the success which this undertaking thoroughly deserves 
is granted it, and warrants the continuance of it from year 
to year. 

The work has been published in two half-volumes, and 
the first part or half-volume summarises the investigations 
which have been made, and the literature published on 
the various groups of the Cryptogamia, together with 
divisions on the morphology of cells, the morphology of 
tissues, the special morphology of conifers, the morpho- 

* There is an article ‘ Sur l'Hypocycloide 4 trois Rebroussements ” in the 
* Nouvelles Annales” (pp. 21-31), Janvier, 1875. 


hole we have already Jearnt all that is necessary. May I be per- 
mitted to reply to these remarks ? 

In the first place, it should not be forgotten that to search for 
coal measures, or even for the Palzeozoic rocks, is only one object 
of the exploration. Ina purely scientific point of view, it is as 
important to determine the thickness and character of the Oolitic 
strata—so far removed from their surface outcrop—as it is to 
reach the older rocks. If it be true that the boring has been put 
down where the Oolitic series is well developed, then this object 
will be the better attained. 

But there is even now no proof that the Paleozoic rocks must 
necessarily be very deep at Netherfield. We are not entitled to 
infer from the great development of any one member of the 
Oolitic series that the lower members will also be well deve- 
loped at that spot. The Oolitic rocks in the Boulonnais come 
on in force as we recede from the Palzeozoic area of Marquise. 
‘The Kimmeridge clay is well developed in the Pays de Bray ; it 
is 1,000 feet thick near Rouen, and, on its outcrop to the south- 
west of that city, is underlain by Lower Oolites. One might 
therefore well have supposed that in the Pays de Bray there 
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would be a considerable thickness of Oolitic strata over the 
Palxozoics ; but a boring there proved the carboniferous lime- 
stone at 59 feet from the surface. 

It is generally conceded that if the sole object of the explora- 
tion were to search for coal measures under the south-east of 
England, it might have been advisable to bore more to the north 
or north-east. 
in that direction, so that a boring between Maidstone and Folkes- 
tone would probably not meet with any, or with only a small 
thickness. But, on the other hand, the Lower Cretaceous strata 
might there be thick. Borings for water at Maidstone have been 
carried to 600 feet below sea-level, and only just pierced the 
Weald clay, getting water from the top beds of the Ilastings 
sands, A boring at Ashford, carried to about the same 
depth, seems to have got into the Hastings sand _ series ; 
but how much more Wealden strata may be below either 
of these bore-holes we cannot tell. Prof. Prestwich sup- 
poses that the Palsozoics may lie at a more moderate depth 
below the sea-level at Folkestone; and he proposes that the 
Channel Tunnel should be carried through these old rocks. We 
must all hope, and I for one believe, that the Tunnel can be suc- 
cessfully carried through the chalk ; but if this should fail, it is 
probable that borings will be made to test the feasibility of Prof. 
Prestwich’s scheme. Meanwhile, the Sub-Wealden Exploration 
can apply its funds in investigating other districts. 

It should be remembered that the boring has been mainly sup- 
ported by landowners and others connecied with Sussex. Mr. 


Sussex may have the honour of Icading in an exploration which 
in future years, whatever may be the success of the present 
boring, will certainly be extended to other districts in the south- 
east of England, It is certain that no other spot in Sussex is 
so well suited for the work ; and, all things considered, the best 
plan is to begin again on the same site. 

The Committee has always kept the coal question in the back- 
ground, preferring to urge forward the work on its scientific 
merits. Still, it is true that the chief cause of the wide interest 
taken in the boring is the hope that coal will be found, or at 
least that valuable information bearing on the point will be 
obtained. It may then be well again to call attention to the fact 
that Prof. Gosselet, whose researches on the Coal Measures of 
Northern France are so well known, believes that the boring 
is in the right position, and that it is very probable that a line of 
productive coal measures underlies the Weald. He has shown 
that the coal beds of Hardinghen, in the Boulonnais, are really 
true coal measures faulted down, and are not an abnormal ‘deve- 
lopment of the limestone series ; a conclusion with which other 
geologists now agree. 

I have entered into these long explanations from a fear lest 
Mr. Blake’s well-meaning criticisms may convey the impression 
that money is now to be spent at Netherfield which could be 
better spent elsewhere. I think this is not the case, and I hope 
that those who have the means and the will may see the import- 


There is no doubt that the Oolitic strata is thin | 


about nine months ago was edited and published at Berlin, at 
the request of the Imperial Admiralty, ‘‘ Die Grundlagen der 
Gaussischen Theorie und die Erscheinungen des Erdmagnetismus 
im Jahre 1829, mit Beriicksichtigung der Seecularvariationen 
aus allen vorliegenden Beobachtungen berechnet und dargestellt, 
von A. Erman und H. Petersen ;” a re-calculation of the 
“* Gaussian Constants,” based on a co-ordination of the most 
reliable observations, containing a series of charts which exhibit 
the actual condition of the earth’s magnetism. 
O, REICHENBACH 


Columnar Formation in Mud Banks 


IN reference to the report in NATURE, vol. xi. p. 258, on Mr. 
Mallet’s communication to the Royal Society, respecting the 
hexagonal crystallisation of basalt, I beg to offer to your readers 
a similar explanation of the columnar formation in some mud 
banks on the shores of some of the rivers in South Africa. 

The modern channels are gradually becoming lower than 
formerly, owing to the rising of the land, and so the streams in 
estuaries and reaches have cut out deeper courses in the pre- 
viously formed muddy bottoms, and these are now exposed on 
the sides of the rivers, but at the bottom of the valleys, to the 
action of the sun and the hot winds. These strata of mud are 
very thick, and they begin to dry on the surface, and split across 
into hexagonal-like discs all over the flat, and this splitting,on the 


ee eae - | surface gradually deepens into the stratum, and a mass or con- 
Willett, tie indefatigable secretary, has worked at the task that | 


ance of aiding the work with their contributions, Mr. H. | 
Willett (Arnold House, Brighton) has made himself personally | 


responsible for the amount (600/.) needed to carry the new boring 
down to 1,000 feet, trusting that subscriptions will steadily come 
in for the future as they have done in the past. 
Geological Survey Office, Jermyn Street, W. Torey 
London, Feb. 7 


Gaussian Constants 


Pror. HumMPpHuREY says, in his book ‘f On Magnet- 
ism,” published about two months ago, and reviewed (vol. xi. 
p- 221) in NATURE by Prof. Balfour Stewart, on page 115, in a 
paragraph on ‘‘ Gauss’s Theory” :—“‘ In addition to this, mainly 
through the exertions of General Sabine, magnetical obser- 
vations have been vastly multiplied at other points of the earth’s 
surface ; and the time has consequently arrived when a re-calcu- 
lation of the Gaussian constants, as they are called, may with 
advantage be undertaken. This laborious work is now in pro- 
gress. General Sabine has completed the co-ordination of the 


observations , and Prof. Adams has generously offered to devote 
his valuable time to the re-calculation based upon them, The 
scientific world may therefore, before long, expect to see a series 
of charts exhibiting the actual condition of the earth’s magnet- 
ism greatly more exact than any which have been yet produced.” 

It may therefore interest Prof. Lloyd and others to hear that 


geries of columns is thus formed on the side lying nearest the 
river. The diameter of these columns may vary from 4to9 
inches, but their length is very uncertain, and might be from 
I to 3 feet. These again become detached by gravity,, rains and 
winds, and tumble into the stream, and are borne away by the 
currents to the sea, to become imbedded and fossilised in some 
—, and probably the study of some future palzeonto- 
ogist. 

In the case of basalt the agency of crystallisation is stated to 
be by Mr. Mallet the abstraction of heat and contraction of 
fluidity into solidity ; but in this case it may be attributed to 
loss of moisture by heat and dryness producing contraction of 
fluidity into solidity. A similar result would therefore appear 
to be produced by apparently two opposite causes, cooling in 
the one case and heating in the other, but both have tended to 
produce a closer aggregation of the molecules, and brought 
them within the range of their peculiar physical aflinities. 

Edinburgh J. W. BLAcK 


Flowers and Bees 

Wivtti reference to a letter which appeared in NATURE, 
vol. xi. p, 248, I may mention that on the 30th of August last 
nearly all the Snapdragon flowers I could find (including many 
unopened buds) had been bitten through by bees. I had been 
looking out for flowers in this state a short time before (I think 
not more than a weck), when I could find only two, and those 
looked as if they might have been accidentally injured. The 
quickness and thoroughness with which the work had been done 
was very striking. C. A. M. 


Iron Pyrites 


_ In NAiURE, vol. xi. p. 249, Mr. Carr mentions the fact that some 
iron pyrites in the Maidstone Museum ‘‘have crumbled intoa 
coarse, finely divided mass ;” and he inquires whether ‘‘such a 
thing has ever been observed before.” It is a very common and 
well-known fact, and any work on chemistry will explain it. Per- 
haps we can best answer the question by quoting Dr. Miller on the 
subject (Chemistry, p. 588) :—‘‘ Some varieties of iron pyrites, 
especially those found in the Tertiary strata, are speedily decom- 
posed by exposure to air; oxygen is absorbed, and ferrous sul- 
phate formed, This decomposition occurs with greater facility 
if the disulphide be mixed with other substances, as is the case 
in the aluminous schists ; in which, by the further action of air, a 
basic ferric sulphate is formed, whilst the liberated sulphuric 
acid reacts upon the alumina, magnesia, or lime of the soil, and 
forms sulphates ; these of aluminium and magnesia may be ex- 
tracted by lixiviation, The ordinary crystallised pyrites from 
the older strata is not thus decomposed, but a variety of a 
whiter colour is disintegrated rapidly by exposure to the 


weather ; this form of pyrites is known as Marcasite, or white © 


iron pyrites.” R, 
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The Micrographic Dictionary—Pollen Grains 

I READ your criticism of this book in last number of NATURE 
with a good deal of interest, and I fully agree with your reviewer 
in his statement that ‘‘ workers in different fields will place a 
different estimate on the importance of their own depart- 
ment.” Allow me to call your attention to the two singularly 
erroneous figures of the pollen grains of Afimulus moschatus 
(Pl. 32, Fig. 24) in this work. I have frequently examined the 
pollen of this plant, and have never seen it anything like the 
figures in the *‘ Dictionary,” or in any way differing from the 
grains of many other members of the Scrophulariacee. The 
pollen of AZ. moschatus is like a grain of wheat, and not like the 
wonderful convolute ball shown in the ‘‘ Dictionary.” 

In his ‘* Common Objects for the Microscope,” Plate 3, Fig. 21, 
the Rev. J. G. Wood reproduces the fist of these two extra- 
ordinary figures, and describes the pollen as “belted with wide 
and deep bands,” &c., but by an oversight he omits to give 
the source from which the erroneous figure is copied. 

In his ‘*One Thousand Objects for the Microscope,” Plate 2, 
Fig. 6, Mr. Cooke copies the second extraordinary figure of this 
pollen, and says, ‘these curious granules resemble a band or 
cord rolled or folded in a spherical mass,” as if he had so seen 
them. The ‘‘ Dictionary” plate certainly does lcok like this, 
Lut in the letter-press the folds are referred to as “slits or 
furrows.” By an oversight Mr. Cooke also omits to give the 
source from which /’s erroneous figure is copied. 

W. G. SMITH 


The Phylloxera 

IN the report to the Department of the Interior of the Canton 
of Geneva by the commission appointed to inquire into the 
best means of stopping the ravages of Phylloxera, which I have 
just received from Prof. Forel, of Morges, it is stated that the 
insect was most probably introduced from England in some vines 
which were taken to Geneva to certain graperies of Baron Roth- 
schild in 1869. These graperies are in the middle of the infected 
district—they were found to be infected within twelve months 
of the arrival of the plants, and no vineyards but those in the 
neighbourhood of these graperies have been infected in all 
Switzerland. Prof. Forel, in his letter to me, says that while the 
surrounding vines have perished, those attacked in Baron Roth- 
schild’s houses have suffered very little indeed, and bear plenty of 
fruit. These vines, he says, are Black Hamburgh and Muscat 
d’Alexandrie or d’Alicante. Heasks if in England anything is 
known which points out any kind of vine as suffering less than 
other kinds. Can any of your readers tell me anything about it? 

Clifton, Jan. 23 G. H. WoLLasTon 


Thermometer Scales 

I SHALL feel zreatly obliged if any reader of NATURE can 
inform me what scale the thermometer referred to in the follow- 
ing extracts was made to :—‘‘7 Feb., 1775. This day the ther- 
mometer was down to 80, two hours after sunrise.” ‘* This 
thermometer has five inches divided into 75 degrees above tem- 
perate (sic); and 6% inches below temperate, divided into 
100 degrees; the spirit at So was about an inch from the bottom. 
In the frost in 1739 the spirit sunk below all the marks in this 
thermometer.” Also— Dec. 30, 1739. Thermometer sunk 
below all the marks. . . . This thermo was marked down to 7 
below Fahrenheit’s freezing point of 32 ; so this was below 25 
of Fahr.” Some very hot days in July 1757 are marked (I pre- 
sume by the same thermometer) at 40, 41, 46, and 47 degrees ; 
another day, ‘‘ very near 50” is spoken of as the hottest day the 
writer thinks he ever remembers in England, “except the famous 
hot Saturday on the 11th of June, 1748.” 

In 1783-4, 13 below o of Zinnaus is mentioned as very severe 
cold. The scale of Linnzeus is mentioned several times. I have 
failed to discover the scale of the first thermometer, and never 
heard of that of Linnzus. If any of your readers can enlighten 
me as to the relation of these scales to that of Fahrenheit or 
Réaumur, I shall feel greatly indebted. 


Norwich, Feb. 1 THOMAS SOUTHWELL 


OUR ASTRONOMICAL COLUMN 


THE NEXT RETURN OF HALLEY’s COMET.---In the 
year 1864 the late Count G. de Pontécoulant made an 
important communication to the Paris Academy of 


Sciences relating to the perturbations of this famous 
comet. He remarked at the outset: “I propose, in my 
new researches on the comet of Halley, to follow the 
course of that body from the epoch when it was observed 
for the first time in a manner sufficiently precise to allow 
of determining the orbit, until that of its next return to 
perihelion, which will take place in 1910, ze. during an 
interval of nearly three hundred and eighty years, in- 
cluding five entire revolutions of the comet. I shall 
describe here, as succinctly as it is possible to do, the 
results of the immense calculations which it has been 
necessary to effect in order to attain this object.” We 
shall confine ourselves in the present remarks to a few 
particulars relating to the appearance of the comet in 
1910, reserving a further account of Pontécoulant’s 
memoir for a future occasion. It is, however, impossible 
to avoid an expression of regret that the astronomer who 
has completed the enormous work indicated in the above 
extract, should have passed away without (so far as we 
know) putting upon record the successive steps of his 
calculations in sufficient detail to be of service to the 
future investigator, and it is to be hoped his papers may 
yet be made available for this purpose. Mere statements 
of final results, necessitating for their attainment such a 
prodigious amount of labour and such unusual skill, are 
hardly all that is required, though in this remark we imply 
no want of confidence in the accuracy of the work per- 
formed. It is almost certain that the perturbations of 
Halley’s comet will be recomputed before the year of its 
next return, and it is as certain that the possession in 
detail of the various numerical results of Pontécoulant’s 
work would be of very great service to anyone who may 
undertake its verification, not only by way of check as he 
proceeds, but as a guide to the effective management of 
the formidable mass of figures involved. 

The perihelion passage in 1835 is fixed to Nov. 15°95 
Paris mean time, at which moment the comet is found to 
have been moving in an ellipse with a period of 27895°81 
days. The influence of the p'anet Jupiter upon the length 
of the present revolution is greater than in any of the four 
previous ones, and amounts to 679°37 days, by which the 
next perihelion passage is accelerated. Saturn retards 
the comet 2°79 days, while Uranus accelerates it 2°30 
days, therefore nearly negativing the influence of Saturn. 
The attraction of other plane's is neglected. The total 
effect of perturbation during the actual revolution is thus 
found to be 67888 days, the period being shortened 
thereby ; and hence the time of revolution corresponding 
to 1835, Nov. 16, is diminished to 2721693 days, and the 
next perihelion passage is consequently fixed to 1910, 
May, 23°87 Paris time, the comet then completing the 
shortest revolution since 1531, the preceding revolution 
having been the longest, and their difference is upwards 
of two years. The periodic time corresponding to the 
comet’s motion at perihelion in 1910 is 27,790 days. A 
notable change is produced by the action of the planet 
Jupiter in the perihelion distance, which is increased by 
upwards of a tenth of the earth’s mean distance from the 
sun, and the comet’s orbit is thus brought into very close 
proximity to that of the earth at the descending nede. 
In 1835 the comet at this point passed o'1511 from our 
track; in 1910, according to Pontécoulant, it will be 
distant only 00157. The excentricity of the orbit in 1910 
is found to be 0'9617332; the semi-axis major, 17°95546 ; 
the longitude of perihelion, 305° 38’ 14” ; the ascending 
node, 57° 10’ 33”; inclination, 17° 46’ 51” ; the motion is 
retrograde. The longitudes are counted from the mean 
equinox at perihelion. 

The track of the comet calculated from these elements 
is a very favourable one for observation. At the end of 
October 1909 the comet has the same theoretical inten- 
sity of light as when it was last glimpsed by Dr. Lamont 
with the Munich refractor, on the 17th of May, 1836. (It 
is often erroneously supposed that the last observations 
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were made at the Cape of Good Hope.) Its position, 
according to the above data, is in the neighbourhood of 
130 Tauri. Thence retrograding with a slow southerly 
motion in declination, it passes through the constellation 
Aries, in January 1910, and is situate in Pisces until it 
has approached our globe within the mean distance of the 
earth from the sun, or until about the beginning of the 
last week in May. Its apparent motion then rapidly acce- 
lerates. On June 12 the calculated position is close to 
the bright star Capella, and, five days later, on the con- 
fines of Lynx and Leo Minor. At this period the comet 
attains its least distance from the earth, which may be 
taken as 0'25. Descending pretty quickly towards the 
equator, we find it in the neighbourhood of 84 Leonis at 
the beginning of July, afterwards gradually losing itself in 
the evening twilight. With the date for perihelion passage 
assigned by Pontécoulant, the comet would be most con- 
spicuous in the first half of the month of June, in the 
absence of the moon, which is full on the 22nd. 


ENCKE’s CoMET has been detected very close upon the 
calculated position at more than one of the private obser- 
vatories in this country, but up to the interference of 
mooalight it was extremely faint. We shall continue the 
ephemeris next week. 


ANTARES.—The measures of this star communicated 
last week by Mr. J. M. Wilson, of Rugby, are pretty con- 
clusive as to a physical connection of the components. If 
the angle and distance used as a starting-point (1848) in 
our former notice be brought up to Mr. Wilson’s epoch, 
1873'42, by applying Leverrier’s proper motions in the 
interval to the place of the large star, we have 

Angle . . 2877S. Distance . 

The observation gives the angle 2686 (differing 19°) 
less than any yet assigned by previous measures ; but in 
1845, Mitchel thought the small star was on the parallel 
preceding, and all subsequent observations except the one 
in question have placed the companion in the #./. quad- 
rant, Dawes in 1864 finding the angle nearly 276°. 


LALANDE’s ETOILE SINGULIERE.—On the 4th of 
March, 1796 (“Histoire Céleste,” p. 211), Lalande ob- 
served meridionally a star of 6°7 magnitude, the position 
of which for the beginning of the present year is in R.A. 
Sh, 13m. 3s., N.P.D. 68° 515 ; on the 15th of the same 
month he again observed the star, and the resulting 
places for 1800 belong to Nos. 16292-3 of the reduced 
catalogue. On March 4 he attaches this remark to his 
observation—“ Etoile singulitre.” The observation of the 
15th is without note. We have examined this star tele- 
scopically on several occasions, without being able to 
detect any unusual appearance about it. The light is 
yellowish. Has any reader of NATURE had the curiosity 
to look at it? The remark is a strange one for the ob- 
server of so many thousands of stars to attach, unless 
there was really something singular in the star’s aspect at 
the time. 


NEWS FROM THE “CHALLENGER” * 


fe Challenger left Port Nicholson on the 7th July, 

1874, and proceeded under sail along the east coast 
of New Zealand. On the 8th we rounded and trawled in 
1,100 fathoms, lat. 40° 13’ S., long. 177° 43’ E., with a 
bottom-temperature of 2° C., and a bottom of soft greenish 
ooze. Many animals were brought up by this trawl, re~ 
sembling closely those which we had taken at a corre- 
sponding depth in other portions of the Southern Sea. On 
the 1oth we again trawled and sounded in 700 fathoms 
about forty miles to the east of East Cape. 

We then continued our course northwards towards the 


* « Report on the Cruise of H.M.S. Challenger, from July to November 
1874,” by Prof. Wyville Thomson, F.R.S., Director of the Civilian Scien- 
tific Staff. A paper, dated H.M.S. Chadlenger, Hong Kong, read before the 
Royal Society, Feb, 4. 


Kermadec Islands, and on the 14th we took our usual 
series of observations midway between Macaulay and 
Raoul Islands in the Kermadec group. At this station 
we trawled at a depth of 630 fathoms; and we were 
greatly struck with the general resemblance between the 
assemblage of animal forms brought up in the trawl and 
the results of a good haul in about the same depth off 
the coast of Portugal or North Africa. Among the more 
interesting objects were a very large and splendid speci- 
men of a Hexactinellid sponge allied to Poliofogon, 
several other fine sponges referred to the same group, and 
three or four examples of two species of Pentacrinus new 
to science, resembling generally P. as¢eria, L., from the 
Antilles. We trawled on the following day in 600 fathoms, 
forty-five miles to the north of Raoul Island, with nearly 
equal success. On the evening of Sunday the r9th we 
arrived at Tongatabu and called on the principal mis- 
sionary, Mr. Baker, from whom we received every possible 
attention during our short stay. After spending two days 
in visiting different parts of the island, we left Tongatabu 
on the 22nd of July, and after taking a few hauls of the 
dredge in shallow water we proceeded towards Kandavu 
in the Fijis. On the 24th we stopped off Matuku Island 
and landed a party of surveyors and naturalists; and 
while they were taking observations and exploring on 
shore we trawled in 300 fathoms, and received among 
other things a fine specimen of the pearly Nautilus, 
Nautilus pompilius, which we kept living in a tub for 
some time in order to observe its movements and 
attitudes. 

On Saturday the 25th of July we arrived at Kandavu, 
on the 28th we went to Levuka, and we returned to 
Kandavu on the 3rd of August, where we remained until 
the roth, 

At Fiji the civilian staff were occupied in examining the 
reefs and generally in observing the natural history of the 
islands ; and in this we received all friendly assistance 
from H.M. Consul, Mr. Layard, and from Mr. Thurston, 
Minister of King Cacobau. During our stay, a mixed 
party of naval and civilian officers went in the ship’s 
barge to Mbaw and visited the king. 

Between New Zealand and the Fiji group only two 
soundings were taken to a greater depth than 1,000 
fathoms. Of these, one at a depth of 1,100 off Cape 
Turnagain, New Zealand, gave a bottom of grey ooze, and 
a bottom-temperature of 2°C.; and the second at 2,900 
fathoms, lat. 25° 5’ S., long. 172° 56’ W., midway between 
the Kermadecs and the Friendly Islands, gave “red 
clay,” and a temperature of 05 C. Four serial tempera- 
ture-soundings were taken ; and the distribution of tem- 
perature was found to correspond in its main features 
with what we had previously met with in oceans communi- 
cating freely with the Antarctic Sea. 

The dredgings, which, with the exception of one near 
the New Zealand coast, were all at depths varying from 
three to six hundred fathoms, yielded a great number of 
very interesting forms ; but, as I have already remarked, 
they tended to confirm our impression that even at these 
comparatively moderate depths, at all depths, in fact, 
much greater than a hundred fathoms, while species 
differ in different localities, and different generic types 
are from time to time introduced, the general character 
of the fauna is everywhere very much the same. 

On the rothof August we left Kandavu and proceeded 
towards Api, one of the least known of the New Hebrides, 
where there is as yet no permanent missionary station. 
On the 12th we sounded and trawled in 1,350 fathoms, 
with a bottom of reddish ooze ; we sounded again on the 
15th in 1,450 fathoms with red clay; and on the 18th, 
after passing through the channel between Makuru and 
T-vo-Hill Islands, we stopped off Api in twenty-five 
fathoms, close to the edge of the reef and opposite a 
landing-place. 

In order to receive, as far as we could, the good-will of 
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the natives, Capt. Nares had given a passage to eleven 
Api men, who had been employed for a three-years’ term 
in Fiji under the arrangement which exists there for the 
regulation of Polynesian labour. Two or three of us, 
with an armed party, took the returned labourers ashore ; 
and as the natives, although they appeared somewhat 
mistrustful, and were all armed with clubs and spears and 
bows with sheaves of poisoned arrows, were sufficiently 
friendly, nearly all the officers landed and spent a few 
hours rambling about the shore. It was not thought 
prudent to go far into the forest, which was very dense 
and luxuriant, and came close down to the beach. 

The natives were almost entirely naked, and certainly 
bore a very savage and forbidding aspect. One of them 
was manifestly greatly superior to the others, and ap- 
peared to exercise a considerable influence over them, 
He wore trousers and a shirt and a felt hat, and could 
speak English fairly. He recognised me at once as 
having seen me at the sugar plantation in Queensland, 
where he had been for the usual three-years’ engagement, 
and showed me, with great pride, a note from his former 
employer, saying that the bearer was anxious to return to 
his service, and that he would willingly pay his passage 
money and all expenses in case of his being given a pas- 
sage to Brisbane. I had been paying some attention to 
the South Sea labour question, and had formed a very 
strong opinion of the value to the inhabitants of these 
islands ef the opportunity given them by this demand for 
labour, of testing their capacity to enter into and mix 
with the general current of working men, and thereby 
possibly avoid extermination ; and I was greatly pleased 
to see the result in this instance. 

From the island of Api we shaped our course to the 
north-westward towards Raine Island in a breach of the 
great barrier reef not far from the entrance of Torres 
Strait. On the 19th of August we sounded, lat. 16° 47’S., 
long. 165° 20’ E., at a depth of 2,650 fathoms, with a 
bottom of “ red clay,” and a bottom-temperature of 1°°7 C. 
(35° F.) A serial temperature-sounding was taken to the 
depth of 1,500 fathoms, and it was found that the mini- 
mum temperature (1°7 C.) was reached at a depth of 
1,300 fathoms, and that consequently a stratum of water 
at that uniform temperature extended from that depth to 
the bottom. 

Serial temperature-soundings were taken on the 2Ist, 
the 24th, the 25th, the 27th, and the 28th of August, in 
2,325, 2,450, 2,440, 2,275, and 1,700 fathoms respectively ; 
and in each case the minimum temperature of 1°7 C, 
or a temperature so near it as to leave the difference 
within the limit of instrumental or personal error of 
observation, extended in a uniform layer, averaging 7,000 
feet in thickness, from the depth of 1,300 fathoms 
to the bottom. 

It will be seen by reference to the chart that on our 
course from Api to Raine Island we traversed for a 
distance of i,400 miles a sea included within a broken 
barrier, consisting of the continent of Australia to the 
west ; the Louisiade Archipelago, the Solomon Islands, 
and a small part of New Guinea to the north; the New 
Hebrides to the east ; and New Caledonia and the line of 
shoals and reefs which connect that island with Australia 
to the south. The obvious explanation of this peculiar 
distribution of temperatures within this area, which we 
have called for convenience of reference the “‘ Melanesian 
Sea,” is that there is no free communication between this 
sea and the outer ocean to a greater depth than 1,300 
fathoms, the encircling barrier being complete up to that 

oint. 

The “ Melanesian Sea” is in the belt of the S.E. trade- 
winds, and the general course of a drift-current which 
traverses its long axis at an average rate of half a knot 
an hour is to the westward ; evaporation is, as it is usually 
throughout the course of the trade-winds, greatly in excess 
of precipitation, so that a large amount of the surface- 


water is removed. This must, of course, be replaced, and 
it is so by an indraught of ocean-water over the lowest 
part of the barrier at the proper temperature for that 
depth. We had previously found a temperature of 1°°7 C, 
at a depth of 1,300 fathoms on the 16th, the 19th, and the 
21st of June between Australia and New Zealand, on the 
17th of July in lat. 25° 5’ S., long. 172° 56’ W., and earlier 
on the roth of March in lat. 47°25’S. The bottom within 
the Melanesian Sea may be described generally as “red 
clay,” with a small but varying proportion of the shells of 
Foraminifera, sometimes whole but more usually much 
broken up and decomposed. In one or two soundings 
the tube showed curiously interstratified deposits, differ- 
ing markedly in colour and in composition. The trawl 
was sent down on the 25th of August to a depth of 2,440 
fathoms. The animals procured were few in number— 
some spicules of Hyalonema, a dead example of Fungia 
symmetrica, two living specimens of a species of Umbel- 
lularia, which appears to differ in some respects from the 
Atlantic form, and a very fine and perfect LBrisinga, also 
living. The existence of animal life is therefore not im- 
possible in the still bottom-water of such an enclosed 
sea ; but, as we have already seen in the Mediterranean, 
the conditions do not appear to be favourable to its deve- 
lopment. On the 29th of August we trawled in 1,400 
fathoms, about 75 miles to the east of Raine Island, with 
somewhat greater success. This might have been antici- 
pated, as the depth was not much greater than that at 
which the free interchange of water was taking place, and 
diffusion and intermixture was no doubt much more rapid 
than at the bottom. 

On the 31st of August we visited Raine Island, which we 
found to correspond in every respect to Jukes’s description 
in the “ Voyage of the F/y.”. We observed and collected 
the species of birds which were breeding there. In the 
afternoon we dredged off the island in 155 fathoms with 
small success, and proceeded towards Port Albany, Cape 
York, where we arrived on the 1st of September. 

We left Somerset on the 8th, and proceeded across the 
Arafura Sea to the Arti Islands, reaching Dobbo on the 
island of Wamma on the 16th. We found no depth in 
the Arafura Sea greater than 50 fathoms, and the average 
depth was from 25 to 30 fathoms. The bottom was a 
greenish mud, due apparently in a great degree to the 
deposit from the great rivers of New Guinea and the 
rivers falling into the Gulf of Carpentaria. Animal life 
was not abundant, Many of the animals seemed dwarfed, 
and the fauna had somewhat the character of that of a 
harbour or estuary. The specific gravity of the surface- 
water was unusually low, falling on the 23rd off Dobbo 
Harbour to 1°02505 ; the temperature reduced to 15°°5 C., 
distilled water at 4° C. = 1. 

After spending a few days shooting Paradise Birds and 
getting an idea of the natural history of the island of 
Wokaw, we left Dobbo on the 23rd and proceeded to Ké 
Doulan, the principal village in the Ké group. We then 
went on to the island of Banda, where we remained a 
couple of days, and thence to Amboina, which we reached 
on the 4th of October. 

On the 2oth of September, after leaving the Ké islands, 
we sounded and trawled in 129 fathoms. The trawl 
brought up a wonderful assemblage of things, including, 
with a large number of Mollusca, Crustacea, and Echino- 
derms of more ordinary forms, several fine examples of 
undescribed Hexactinellid sponges, and several very per- 
fect specimens of two new species of Pentacrinus. Tem- 
perature-soundings were taken on the 28th of September 
and on the 3rd of October at depths of 2,8co and 1,420 
fathoms respectively, and on both occasions the minimum 
temperature (3° C.) was reached at a depth of goo fathoms, 
indicating that the lowest part of a barrier inclosing the 
Banda Sea, bounded by Taliabo, Buru, and Ceram on 
the north, the Arti islands on the east, Timor and the 
Serwatty islands on the south, and Celebes and the shoals 


Feb, 11, 1875 | 


NATURE 289 


of the Flores Sea on the west, is 900 fathoms beneath the 
surface. 

From Amboina we went to Ternate, and thence across 
the Molucca passage and into the Celebes Sea by the | 
passage between Bejaren Island and the north-east point | 
of Celebes. On the 13th we trawled and took serial | 
temperatures near Great ‘Tawallie Island. The trawl | 
brought up several specimens of a very elegant stalked 
halichondroid sponge new to science, and the thermo- 
meter gave temperatures sinking normally to a bottom- 
temperature of 2°04 C. On the following day we sounded 
in 1,200 fathoms, with again a nermal bottom tempc- 
rature of 1°%9 C. It seems, therefore, that the Molucca 
passage communicates freely with the outer ocean ; it 
does so at all events to the depth of 1,200 fathoms, 
and most probably to the bottom, if it include greater | 
depths. 

In the Celebes Sea we had two deep soundings | 
on the 20th, to 2,150 fathoms, and on the 22nd to | 
2600 fathoms. On both occasions serial tempe- | 
rature-soundings were taken, and on both the minimum | 
temperature of 3°7 C. (38°7 F.) was reached at 700 | 
fathoms. A passage of this depth into the Celebes Sea is 
therefore indicated very probably from the Molucca | 
passage. This temperature coiresponds almost exactly | 


| and took a serial temperature-sounding. A minimum 


with that taken by Capt. Chimmo in the same area. We 
trawled on the 2oth, and although the number of speci- 
mens procured was not large, they were sufficient to give 
evidence of the presence of the usual deep-sea fauna. 
We reached Zamboanga on the 23rd, and on the 26th 
we passed into the Sulu Sea and trawled at a depth of 
102 fathoms. On the 27th we sounded to 2,550 fathoms, 


temperature of 10° C. was found at 400 fathoms, so that 
the Sulu Sea must be regarded as the fourth of this sin- 
gular succession of basins cut off by barriers of varying 
height from communication with the ocean. This obser- 
vation in the main confirmed those of Capt. Chimmo in 
the same locality. The minimum temperature reached 
was the same in both, but we appear to have found it at a 
somewhat higher level. 

We arrived at Ilo Ilo on the 28th, and proceeded by the 
eastern passage to Manila, which we reached on the 4th 
of November. 

The collections have been packed and catalogued in 
the usual way, and will be sent home from Hong Kong. 
We have had an opportunity during this cruise of making 
a very large number of observations of great interest. I 
believe I may say that the departments under my charge 
are going on in a very satisfactory way. : 
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Moa Remains. 


THE MOAS OF NEW ZEALAND | 


UITE recently rumours have reached us from New 
Zealand to the effect that two living specimens of the 
colossal struthious birds, the Moas, have been captured 
in the province of Otago, which are to be taken to Christ- 
church, That the genus Dvornis, to which they belong, 
has been extinct for scme time is the general impression, 
and it is based on evidence of no inconsiderable weight. 


Nevertheless, there are many reasons for the belief that 


covered kitchen-middens made up of fragments of Moas 


| which evidently indicate that these gigantic birds were 
| contemporaneous with the ancient human inhabitants of 


it is not long since individuals of that ostrich-like group 
peopled parts of New Zealand. In 1870 Dr. Haast dis- 


of different species, mixed up with bones of seals, dogs, 
and gulls, together with pieces of chalcedony, agate, &c., 


the islands. A human skeleton having been found with 
a Dinornis egg between its arms is also evidence in the 
same direction, as is the recent discovery of the neck of 
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one < these birds with the muscles and integuments pre- 
served. 

Several portions of the external covering of the bird 
have also been discovered, along with bones, which show 
signs of recent interment. Beside feathers, the complete 
skeleton in the museum at York has the integument of 
the feet partly preserved, from which it is evident that 
the toes were covered with numerous small hexagonal 
scales. We are now able to supplement our knowledge 
with a description of the covering of the tarsus from a 
specimen sent by Dr. Haast to Prof. Alphonse Milne- 
Edwards, which is to be seen in the Museum of Natural 
History at Paris. This specimen is figured, one-fourth the 
natural size, in the accompanying drawing, for which we 
have to thank the proprietors of our enterprising French 
namesake Za Nature. It was obtained at Knobly Range, 
Otago, and belongs to the species Dinornis ingens. From 
it we learn that the tarsus, as well as the toes, was nearly 
entirely covered with small horny imbricate scales, and 
not with broad transverse scutes, as it might quite possibly 
have been. It is also evident that the hind toe, or hallux, 
which is not present in either the Ostrich, Rea, Emu, 
Cassowary, nor in some species of Moas, was articulated 
to the metatarsal segment of the limb a little above the 
level of the other toes. Those species of Dézornis which 
possess the hind toe, Prof. Owen includes in the genus 
Palapteryx. 

Amongst the struthious birds, the Moas agree most 
with the Apteryx, in the presence (occasionally) of a fourth 
toe ; and in their geographical distribution. They re- 
semble the Cassowaries and the Emus most in the struc- 
ture of their feathers ; and in the structure of the skull 
differ from all to an extent which has made Prof. Huxley 
arrange them as a separate family of the Ratita. A 
knowledge of the anatomy of their perishable parts would 
be an invaluable assistance in the determination of their 
true affinities, but it is almost too much to hope that the 
material for such an investigation will ever present itself. 


THE RECENT STORMS IN THE ATLANTIC 


THIS subject has attracted the notice of the Mew 

York Herald, which, in an article on the 23rd 
January, remarks that “the successive gales appear to 
have been connected with the high barometer or polar air- 
waves which have recently swept across the northern part 
of the United States.” Our contemporary says, more- 
over, that the last “great barometer fluctuation was 
followed by a storm centre which the weather reports 
recorded on the 19th imst. as then moving eastward over 
the Gulf of St. Lawrence. . . . In fact, the lesson appa- 
rently deducible from the recent steamer detentions and 
ship disasters we had to record is, that the severest 
cyclones may be looked for as the sequel phenomena of 
the great winter areas of high barometer and intense cold ; 
or, in other words, the rising glass should be studied by 
the seaman as carefully as the falling glass.” 

Certainly, there is some truth in this assertion ; but our 
contemporary ignores the startling fact that at the very 
same moment we had in Europe low pressure, southern 
gales, and high temperature. On the 15th a strong south- 
westerly gale was raging at Valentia. Evidently the 
danger is very great when a rising barometer in America is 
coupled with a falling barometer in Europe, or vice versa. 

Unhappily, the Transatlantic Telegraph is not in use 
now for sending meteorological summaries between 
Europe and America. It is deeply to be regretted 


that the practice was discontinued, and we hope the 
recent disastrous gales will induce the nations on both 
sides of the great ocean to neglect no longer that useful 
channel of mutual information. 


DE FONVIELLE 


THE PAST AND FUTURE WORK OF 
GEOLOGY* 


ON the 29th ult. Prof. Prestwich, who, as our readers know, 
has succeeded the late Prof. Phillips in the chair of Geology 
at Oxford, gave his inaugural lecture in the Museum of the 
University. Ife commenced by paying a high and well-merited 
tribute to the value of the work, the wide attainments and charac- 
ter of his predecessor, Prof. Phillips, and giving a brief sketch 
of the aspect of geological science at the time the chair was estab- 
lished. Prof. Prestwich then proceeded to notice some of the 
larger features, whether on questions of theory or on questions of 
fact, by which the progress of geology has been marked, and 
which, while they may serve to show how much has been done, 
will yet indicate how much still remains to be accomplished. 

“The geologist commences,” Prof. Prestwich said, ‘* where 
the astronomer ends. We have to adapt the large and broad 
generalisations of cosmical phenomena to the minuter details 
of terrestrial structure and constitution, which it is our business 
tostudy, The common origin of the solar system has been long 
inferred from the spheroidal figure of the earth and the relations 
of the planets to one another, and explained by evolution from an 
original nebulous mass ; and geologists have had to consider how 
far such a hypothesis is in accordance with geological facts. The 
questions connected with the earliest stages of the earth’s history 
are on the very boundary line of our science, but they have too 
important a bearing on its subsequent stages not to command our 
serious attention ; and though obscure and theoretical, they serve 
to guide us to firmer ground, This nebular hypothesis has re- 
cently received from physicists corroboration of a most novel and 
striking character, equally interesting to geologists and astro- 
nomers. 

**The wonderful discoveries with respect to the solar atmo- 
sphere, made by means of the spectroscope, have now presented 
us with an entirely new class of evidence, which, taken in con- 
junction with the argument derived from figure and plan, gives 
irresistible weight to the theory of a common origin of the sun 
and its planets; and while serving to connect our earth with 
distant worlds, indicates as a corollary what of necessity must 
have been its early condition and probable constitution. 

“ The whole number of known elements composing the crust and 
atmosphere of the earth, the lecturer went on to say, amount 
only to sixty-four, and their relative distribution is vastly dispro- 
portionate, It has been estimated that oxygen in combination 
forms by weight one-half of the earth’s crust ; silicon enters for 
a quarter ; then follow aluminium, calcium, magnesium, potas- 
sium, sodium, iron, and carbon. These nine together have been 
estimated to constitute 100s of the earth’s crust. The other sié0 
consist of the remaining fifty-five non-metallic and metallic ele- 
ments. 

“ The researches of Kirchhoff, Angstrém, Thalén, and Lockyer 
have now made known, that of these sixty-four terrestrial elements 
there are twenty present in those parts of the solar atmosphere 
called the ‘* chromosphere” and ‘reversing layer,” as the stra- 
tum which surrounds the photosphere is called from certain 
optical properties. ‘They consist of -— 


Aluminium. Chromium, Lead (?) Sodium. 
Barium. Cobalt. Magnesium, Strontium. 
Cadmium, Copper (?) Manganese, Titanium. 
Calcium. Ilydrogen, Nickel. Uranium. 
Cerium. Tron. Potassium, Zive. 


“Nor, with possibly two exceptions, does the spectroscope give 
any indication of unknown elements. 

“While these phenomena afford such strong additional proofs of 
the common origin of our solar system, Mr. Norman Lockyer, 
basing his inquiries upon these and other facts recently acquired 


* Inaugural Lecture of J. Prestwich, F.R.S., Professor of Geology in 
the University of Oxford. Delivered January 29. 
+ On analysing this list we find :— 
1 Permanent Gas ... Hydrogen. 
the Metals of the Alkaline . 
} Calcium. 


Potassium. 
Strontium. Barium. 


3 Metals of the Zinc class Ste Magnesium. Zinc. Cadmium. 
All the Metals of the Iron Class...f j/anganese- Cobalt. 


2 Metals ofthe Tinclass .. .. ‘Tin. ‘Titanium. 
1 Metalof the Lead class (probably) 

The metals of the Tungsten, Antimony, Silver, and Gold classes are 
entirely unrepresented, while, if we except the metallic nature of hydrogen, 
there is not a single metalloid on the list, although they have been dili- 
gently searched for. 
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on the constitution of the sun, has been led to form some views 
of singular interest bearing on the probable structure of the crust 
and nucleus of the earth. With his permission I am enabled to 
lay before you some of the points in the inquiry he is now 
pursuing. 

“ Observation and theory have both led him to the unexpected 
conclusion that in the case of an atmosphere of enormous height 
and consisting of gases and of metallic elements in a gaseous 
state, gravity overcomes diffusion, and the various vapours extend 
to different heights, and so practically arrange themselves in 
layers ; and that in the sun, where owing to the fierce solar tem- 
perature the elements exist in such a state of vapour and of com- 
plete dissociation, the known elements are observed to thin out 
in the main in the following order * :— 

Cooler Hydrogen 
Incandescent Ilydrogen. 
Chromosphere . . . Magnesium. 
Calcium. 
Sodium. 
Chromium. 
Manganese. 
Tron. 
Nickel, &c. 

‘* Mr. Lockyer suggests, and hes communicated some evidence 
to the Royal Society in support of his suggestion, that the metal- 
loids or non-metaliic elements as a group lie outside the metallic 
atmosphere. Le also explains why under these conditions their 
record among the Fraunhofer lines should be a feeble one. 
Ilence he considers that we have no argument against the pre- 
sence of some quantity of the metalloids in the sun taken asa 
whole, although that quantity may be small. 

“* Mr. Lockyer then takes the observed facts together with the 
hypothesis of the external position of the metalloids, and is 
considering these two questions :— 

1. Assuming the carth to have once been in the same con- 
dition as the sun now is, what would be the chemical constitution 
of its crust ? 

2. Assuming the solar nebula to have once existed as a nebu- 
lous star at a temperature of complete dissociation, what would 
be the chemical constitution of the planets thrown off as the 
nebulosity contracted ? 

*Tt will be seen that there is a most intimate connection be- 
tween these two inquiries ; the localisation of the various ele- 
ments and the reduction of temperature acting in the same way 
in both cases. 

“ Thus to deal with the first question ; as the external gaseous 
vapours (those of the metailoids) cooled they condensed and fell 
on the underlying layer, where they entered into combination, 
forming one set of binary compounds, and then others as the 
temperature was reduced, until finally all the metals and earths 
were piecipitated. + 

‘*Tf now we turn to the earth’s crust we find it very gene- 
rally assumed that the fundamental igneous rocks which under- 
lie the sedimentary strata, and which formed originally the 
outer layers, may be divided into two great masses holding 
generally and on the whole a definite relation one to the other— 
an upper one consisting of granite and other Plutonic rocks, 
rich in silica, moderate in alumina, and poor in lime, iron, 
and magnesia ; and of a lower mass of basaltic and volcanic 
rocks of greater specific yravity, with silica in smalier pro- 
portions, alumina in equal, and iron, lime, and magnesia in 


Coronal Atmosphere . . . 


Reversing layer. . 


* Mr. Lockyer points out that this order is that of the old atomic or com- 
bining weights, and not that of the modern atomic weights, as the following 
table shows :— 


Old Atomic New Atomic 


Weights. Weights. 
Magnesium .. 12 24 
Calcium eee 20 eve 40 
Sodium ose 23 ove ove 23 
Manganese) ose 27 ove 55 
Tron ove eve 28 ove 56 
Nickel ... 29 ove 58 


Aluminium does not finda place in the above list, because its order in the 
layers has not yet been determined by observation, but the principle referred 
to would place it between magnesium and calcium. | ‘ 

t Firstly, those binary compounds capable of existing at a high tempera- 
ture, such as the vapour of water, of hydrochloric acid, silica, carbonic acid, 
ana others would be formed ; secondly, the precipitation of these would give 
rise to numerous reactions, forming a variety of silicates, chlorides, sulphates, 
&c. ; thirdly, with the condensation of water the constitution of minerals 
would be effected, double decompositions would ensue, and the consolidation 
of the outer shell commence, 


much larger proportions, with also a great variety of other 
elements as occasional constituents ; while the denser metals are 
in larger proportion in the more cen‘ral portion of the nucleus. 
The suggestion of Mr, Lockyer is that this order follows neces- 
sarily from the original localisation of the earths and metals 
tefore referred to, by which the oxygen, silicon, and other 
metalloids formed, as they now do in the sun, an outer atmo- 
sphere, succeeded by an inner one consisting in greater part of 
the alkaline earths and alkalies, then by a lower one of iron and 
its associated group of metals, and finally by an inner nucleus 
containing the other and denser metals. 

** As we have before observed, above nine-tenths of the earth’s 
crust consists of those elements which, on the assumption of the 
external position of the metalloids, would constitute the outer 
layers of the nebular mass, Thus, oxygen end silicon alone con- 
stitute on the average ,,3, of the mass of acid Plutonic rocks of 
which the upper part of the first assumed shell of the earth con- 
sists ; while beneath it are the basic rocks, into the composition 
of which calcium, magnesium, and iron, combined with oxygen, 
enter in the proportion of, say, 35, the silica being less by xis ; 
still deeper lie the denser and harder metals, which reach the 
surface only through the veins transversing the outer layers. 

“We next come to the second question dealing with the chemi- 
cal constitution of the planets. It is imagined that the same 
consideration would hold good, and that the exterior planets may 
approach in their constitution that of the sun’s outer atmosphere, 
and that the planets may become more metallic as their orbits 
lie nearer the central portion of the nebula. Mr. Lockyer con- 
siders that the low density and gigantic and highly absorbing 
atmospheres of the outer planets accord with their being more 
metalloidal ; and that, on the other hand, the high density and 
comparatively small and feebly absorbing atmospheres of the 
inner planets, points to a more intimate relation with the inner 
layers of the original nebulous mass. For the same reason we 
should expect to find the metalloids scarcer in the sun than in 
the earth. 

**JIn the Jovian system, and in our own moon, we have a still 
further support of the hypothesis in the fact that the density of 
the satellites is less than that of their primary. 

“T had hoped,” Prof. Prestwich continued, “ to have brought 
before you some of the results of the examination of the spectra 
of portions of the outer igneous rock crust of the earth, which 
Mr. Lockyer kindly undertook to compare with the solar spec- 
trum, but, owing to the state of the weather, the investigation 
is not yet complete. It may, however, be stated that, as in the 
spectrum of the sun, so in the spectra of the granite, greenstone, 
and lava already tested, no trace of metalloids is present, although 
oxygen and silicon are so largely present in these rocks. 

** We can, however, still only look on these views as hypo- 
thetical, but they commend themselves to us by their simplicity 
and grandeur, and their high suggestiveness for future inquiry 
and research, They show us also how the spectroscope may, as 
the microscope has done already, aid the investigations cf the 
geologist—the one by endowing the eye with new powers of 
sight with respect to the infinitely minute, and the other with 
new powers of tangible analysis with respect to the infinitely 
distant. 

‘* Quitting the early history of our globe, we leave the domain 
of the astronomer and enter upon one shared by the geologist, 
the mimeralogist, the chemist, and the mathematician. Instead 
of the sixty-four simple elements, their mutual reactions have 
resulted in the formation of somewhere about 1,000 varieties of 
rocks and minerals alone, with which the geologist has in future 
to deal. He also has to deal with all the physical problems 
arising from the consolidation of the crust of the earth—from 
pressure due to gravitation and contraction—from the action of 
subterranean furces—from the effects of heat—and with all the 
varied phenomena resulting from these complex conditions.” 

Mr. Prestwich then referred to the early belief that the thick- 
ness of the crust of the earth does not now exceed thirty to sixty 
miles ; and to the conclusion, supported by Sir W. Thomson, of 
the late Mr. Hopkins, who, reasoning on phenomena connected 
with precession or nutation, concluded that on the contrary it 
could not be less than Soo miles thick or more. 

Remarking that it is difficult, however, to reconcile these views 
with the extent and character of modern volcanic action, Prof. 
Prestwich referred to the theories propounded by Mr. Mallet 
in his remarkable paper recently published in the Transactions 
of the Royal Society. 

“In stratigraphical geology,’ the lecturer went on to say, “ the 
great divisions originally marked out by our predecessors stand, 
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but their number and the number of subdivisions have greatly 
increased. In 1822, when Phillips and Conybeare wrote their 
* Geology of England and Wales,’ twenty-three so-called forma- 
tions were recognised, whereas now thirty-eight such are esta- 
blished, and these are divided into about 120 subdivisions, each 
characterised by some peculiarity of structure or of fauna. 
Palxontology as a separate science was not then known ; struc- 
tural and physical geology had chiefly occupied attention ; but 
the study of organic remains has since advanced with such rapid 
and vigorous strides that the older branch was until lately in 
danger of being neglected and distanced. 

**At that time the number of species of organic remains in 
Great Britain which had been described amounted only to 752, 
whereas now the number amounts to the large total of 13,276 
species. 

** Some idea of the extent and variety of the past life of our 
globe may he formed by comparing these figures with the numbers 
of plants and animals now living in Great Britain. Excluding 
those classes and families, such as the naked mollusca and others, 
which from their soft and gelatinous nature decay rapidly, and 
so escape fossilisation, and insects *—the preservation of which 
is exceptional—the number of living species amounts to 3,989, 
against 13,183 extinct species of the same classes. 

“ Thus, while the total number of those classes of vertebrate and 
invertebrate animals and plants represented in a fossil state, and 
now living in Great Britain, is only 3,989, there formerly lived 
in the same area as many as 13,276 species, so that the fossil 
exceed the recent by 9,287 species. It must be remembered also 
that plants are badly represented, for, owing to their restricted 
preservation, the fossil species only number 823 against 1,820 
recent species. Birds are still worse represented, as only eighteen 
fossil species occur against 354 recent species. 

“ But the multiplicity of British fossils, however surprising as a 
whole, has to be viewed in another and different light. The 
large total represents, not as the recent species do, the life of one 
period, but the sum of those of all the geological periods. 
Geological periods, as we construct them, are necessarily arbi- 
trary. The whole geological series consists of subdivisions, each 
one of which is marked by a certain number of characteristic 
species, but each having a large proportion of species common 
to the subdivisions above and below it. These various subdivi- 
sions are again massed into groups or stages, having certain 
features and certian species peculiar to them and common 
throughout, and which groups are separated from the groups 
above and below by greater breaks in the continuity of life and 
of stratification than mark the lesser divisions. As these on the 
whole severally exhibit a distinct fauna and flora, we may con- 
veniently consider them as periods, each having its own distinc- 
tive life, and the number of which in Great Britain we have taken 
approximately at thirty-eight. 

“The number of species common to one period and another 
varies very greatly, but taking the average of the sixteen divi- 
sions of the Jurassic and Cretaceous series, of which the lists 
were, with a portion of those of the older series, given a few 
years since by Prof. Ramsay, + we may assume that about thirty 
per cent. of the organic remains pass from one stage to another. 

‘*Dividing the 13,276 fossil species among the thirty-eight 
stages, or omitting the lower stages and some others, and taking 
only thirty, we thus get an average of 442 species for each ; and, 
allowing in addition for the number common to every two 
periods, we obtain a mean of 630 species as the population of 
each of the thirty periods, against the 3,989 species of the 
present period. On this view the relative numbers are therefore 
reversed, 

“This gives a ratio for the fauna or flora of a past to that of the 
present period of only as 1 :6°3. But it must be remembered 
that probably the actual as well as the relative numbers of the 
several classes iver se in each and all of these several formations, 
varied greatly at the different geological periods. Still we have 
no reason to suppose but that during the greater part of them 
life of one form or another was as prolific, or nearly so, in the 
British area then as at the present day, and we may thus form 
some conception of how little relatively, though so much really, 
we have yet discovered, and of how much yet remains to be 
done before we can re-establish the old lands and seas of 
each successive period, with their full and significant populations, 
This we cannot hope ever to succeed in accomplishing fully, for 


* The number of British species of insects amounts to between 10,000 and 


11,000. 
¢ Anni y Add for 1863 and 18 Quarterly Yournal Geolo- 
gual Society. The tables were computed by Mr. Etheridge. 


decay has been too quick and the rock entombment too much 
out of our reach ever to yield up all the varieties of past life ; 
but although the limits of the horizon may never be reached, the 
field may be vastly extended ; each segment of that semicircle 
may yet be prolonged we know not how far ; and it is in this 
extension—in the filling up of the blanks existing in the life ot 
each particular period—that lies one great work of the future.” 


(To be continued.) 


NOTES 


Ir is perhaps too much yet to expect. any allusion to the 
interests of science in that very séaccato composition, a Queen’s 
Speech. The next best thing to this, however, occurred last 
Friday, when Lord Rayleigh, the seconder ot the Address, very 
courageously pointed out the omission from the Speech of any 
allusion to an event ‘‘ which had excited some public interest of 
a non-political character.” His lordship referred to the recent 
Transit of Venus, in which the astronomers of this country had 
taken a part, but by no means, he thought, ‘‘tco large a 
part.” We confess that on this point we quite agree with 
Lord Rayleigh; indeed, we think he has stated the case, as 
against England inthis matter, with remarkable mildness. But 
this is a mere detail compared with what followed. Lord Ray- 
leigh said “ he could not pass from astronomy without expressing 
a hope that other sciences of equal philosophical interest and greater 
material importance might receive more Government recognition 
than had hitherto been accorded them. It was something of an 
anomaly that England, whose great prosperity was largely due 
to scientific invention, should be slow to encourage those 
whose discoveries were laying the foundations of future progress. 
It was said, he knew, that these things might he safely left to 
individual enterprise, but there were fields of investigation in 
which individuals were powerless. We hope that this emphatic 
advocacy of the claims of science on Government, by one who 
has had the honour of being selected to second the Address on 
the Queen’s Speech, augurs favourably for the amount of attention 
these claims are likely to secure during the forthcoming session. 


Tue words of Mr. Disraeli on Monday night with regard to 
University Reform are also very cheering to those who wish to 
see some decided action taken towards the thorough reform of 
our Universities. Mr. Disraeli’s words were very strong, so 
strong indeed as to amount to an assurance that Government 
really means to take into serious consideration this session the 
Report of the University Commission. ‘‘It is our opinion,” the 
Prime Minister said, “ that no Government can exist which for a 
moment maintains that the consideration of University Reform, 
and consequently legislation of some kind, will not form part of 
its duty.” These words give out no uncertain sound. Mr. 
Disraeli said, moreover, that when the Report was presented at 
the end of last session, the Colleges were not assembled. It 
would be interesting to know whether the Colleges have yet met 
to consider the Report, and whether they are likely to act on this 
hint of the Premier and take some internal action—commence 
the work of reform from within, instead of waiting until they are 
driven to it by forces from without. 


WE are able to give this week the first instalment of an 
abstract of Prof. Prestwich’s lecture in the chair of Geology 
at Oxford. We have printed it in small type, in order to be 
able to give as much as possible of an address which, our readers 
will see, is likely to. mark an important stage in the history of 
geological science. The address will shortly be published in 
a separate form. 

THE Arctic Committee appointed by the Admiralty, having 


completed its work and sent in a final report, was dissolved last 
week, The Committee has got through much work in the way 
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of ordering clothes and provisions, and making preparations of 
all kinds, in which it was ably assisted by Dr. Lyall and Mr. 
Lewis, two old Aretic officers of long experience. The further 
arrangements will be under the direct supervision of Capt. Nares, 
who will also assign the special dutics to be undertaken by the 
different officers under his command. Commander Markham, 
who acquired much experience in ice navigation in 1873, wil, it 
has now been arranged, accompany Capt. Nares in the first ship, 
and the younger executive officers are the very pick of the service. 
The medical staff, consisting of four officers, is also composed of 
men who are quite capable of taking charge of some branches 
of scientific investigation, One, at least, is a good botanist. 


In our last number, p. 268, is a letter in which the im- 
portance of attaching a competent geologist to the expedition is 
strongly urged. It is, of course, very desirable that, if scientific 
civilians are attached to the expedition, they should be men who 
can secure results which could not be equally well secured by 
any of the officers. As regards botany, the number of known 
flowering plants in Greenland is about 130, and it is unlikely 
that they can be largely added to. ‘The point of botanical inte- 
rest, within the unknown region, is the distribution of genera 
and species ; and what is needed is diligent collection, with careful 
notes of the localities where the different species are found. This 
could be perfectly well done by the medical and other officers of 
the expedition. But to secure satisfactory geological results, a 
trained geologist, well acquainted with all the Arctic problems, 
is essential, and it is not likely that any of the officers would 
have the necessary qualifications. It is, therefore, very im- 
portant that suggestions such as those of our correspondent last 
week, and of others who have urged the same views, should 
have their due weight. 


Ar the meeting of the Royal Gecgraphical Society on Mon- 
day, Admiral Richards read to a large and distinguished audience, 
including H.R.H. the Prince of Wales, a paper on the proposed 
route to the Pole for the Arctic Expedition. It was intended at 
present, he said, that the two vessels should leave Portsmouth 
about the latter end of May, and, taking the usual route to 
Baffin’s Bay, so endeavour to pass up Smith’s Sound. In 81° or 
§2° north latitude they would probably separate, and while one 
would stay exploring the northern coast of Greenland, the other 
would push still further northwards. Everything, the Admiral 
was of opinion, had been done to ensure success. After a few 
remarks on the probable nature of the sea beyond 82° la‘itude, 
in the course of which he stated that from the violent current 
which swept southwards from Smith’s Sound and through Hud- 
son’s Strait, along the coast of Labrador, he inferred that there 
was no great continent north of Smith’s Sound, he concluded 
by pointing cut the advantages that would result from the expe- 
dition. 


WITH regard to the proposed German Arctic Expedition, the 
Committee of the Federal Council on Maritime Matters has 
proposed that the Council should submit the question of sending 
out a German Arctic Expedition to an Imperial Commission for 
consideration, 


To those who are seeking for detailed information concerning 
the route of the Arctic Expedition, we would commend an 
article (with map) by Dr. R. Brown, in the Geographical Maga- 
zine for February, on Disco Bay, giving a very full idea, derived 
from personal experience, of the physical and social condition of 
the West Greenland coast between 69° and 71° N, lat. The 
Magazine states that Dr. Brown is ‘‘ the greatest living authority 
on all scientific questions connected with Greenland.” In the 


forthcoming volume of the ‘‘ Transactions” of the Geological 
Society of Glasgow Dr. Brown will have a paper on the Nour- 
soak Peninsula and Disco Island. 


MANY influential French papers are circulating the intelligence 
that Lieutenant Bellot, although he came to London with the 
authorisation of the French Government, has not been admitted 
on the staff of the English Arctic Expedition. Strong remarks 
are made on the supposed selfishness of the British Admiralty. 


Likut, CAMERON has sent home a map of Lake Tanganyika. 
from Ujiji to the south end, on a large scale ; which represents 
gecgraphical work of great importaxce. The work of Burton 
and Speke and Livingstone ov the lake is confined to the pors 
along the west coast, south of Kasengé Island, was made at a 
time when he was too ill to make observations. Cameron’s 
exploration is, therefore, a discovery in the true sense, and one 
of considerable interest, for that young officer has not only 
carefully delineated the outline of the lakejwith all the indenta- 
tions of the coast and the mouths of rivers, but he has discovered 
the outlet, and thus solyed a great geographical problem. THe 
is himself very cautious in assuming anything without personal 
inspection, and even yet hesitates to allow that the stream which 
he found flowing out, and traced for some miles, is really an 
outlet. He holds it to be possible that it may flow into some 
swamp or backwater. But there really seems to be little room 
for doubt on the subject, although Lieut. Cameron is wisely 
resolved to make a further examination. The river Lukuga 
flows cut of the lake, at the end of a large bay, a short distance 
south of the Kasengé Island, between which and the outlet is 
the mouth of the Rogumba, which flows into the lake. The 
Lukuga, according to the Chief and people who live on its banks, 
flows from Lake Tanganyika to the river Lualaba, On May 4th 
Cameron went down the Lukuga for a distance of four miles, 
and found it to be three to five fathoms deep, and five to six 
hundred yards wide, but much choked with grass. There was 
a distinct, but not a rapid current flowing out. We understand 
Cameron’s map of Lake Tanganyika will shortly be published by 
the Geographical Scciety. 


A VERY interesting paper in the Geographical Magazine is on 
Great Thibet, being an account of a journey made in 1872-73 
from the headquarters of the Indian Great Trigonometrical 
Survey by a semi-Thibetan, a young man trained to the work, 
named Major Montgomerie. He crossed the Brahmaputra to 
the north of Shigatze, and journeyed along the river Sheang 
Chu, to the lake Tengri-Nor (the local name of which is Nam- 
cho), which he may be said to have discovered, as it has hitherto 
been placed on our maps merely on the authority of old Chinese 
surveys of unknown authorship. Its north point is just under 
31° N. lat., and its south point about 30}°; it lies between 30° 
and 31° west. It is about 50 miles in length and between 16 
and 25 miles in breadth. After suffering considerable hardships 
the young explorer and his small party returned to Lhassa, 


To the keepership of the Zoological collections of the 
British Museum, vacated by the resignation of Dr, J. E. Gray, 
Dr. Albert Giinther has been appointed. The appointment of 
Assistant Keeper, rendered vacant by Dr, Giinther’s promotion, 
has been filled by the appointment of Mr. I’. Smith, of the 
Entomological Department. 


Prors. Curerict, Pigorini, and Strobel, have started a new 
periodical devoted to the prehistoric antiquities of Italy, under 
the title of the Budlettino di Palentologia Italiana, the first num 
ber of which has just appeared. It is intended to issue monithly 
numbers, each of sixteen pages, with at least six illustrative 
plates in the course of the year. The present number contains 
articles on flint flakes worked to a rhomboidal form like some of 
those discovered in Kent’s Cavern, on the mode of hafting 
bronze celts, and notices of some recent discoveries in Italy, 
The annual subscription is seven francs, 
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WE would remind our readers that Prof. Clerk-Maxwell’s 
lecture to the Chemical Society, ‘‘ On the dynamical evidence of 
the molecular constitution of bodies,” will be delivered on 
Thursday next, the 18th instant. The Faraday Lecture will be 
delivered by Dr. A. W. Hofmann on the 18th of March. 


Tue Cambridge Smith’s Prizes have been adjudged as fol- 
lows :—First prize, W. Burnside, B.A., Pembroke ; second prize, 
G. Chrystal, B.A., St. Peter’s. These two gentlemen were 
declared equal in the last Mathematical Tripos as Second 
Wrangler. 


Ar the 300th anniversary of the founding of the University of 
Leyden, held on the 8th inst., degrees were conferred on the 
following English men of science :—Prof. Cayley, Mr. Huggins, 
Mr. Prescott Joule, Dr. Odling, and also Prof. Newcomb, of 
Washington, U.S., created Doctors of Mathematics and Physics. 
Mr. Charles Darwin was created Doctor of Medicine. 


Ir is intended to issue, in October 1875, the first number of a 
periodical to be entitled Afind ; a Quarterly Review of Scientific 
Psychology and Philosophy. Due prominence will be given in 
the Review to objective researches into the functions of the 
nervous system. All special lines of investigation affording 
insight into mind, in dependence on the main track of | psy- 
chological inquiry, will receive attention in the Review; ¢.¢., 
Language, Primitive Culture, Mental Pathology, and Comparative 
Psychology. JAZizd will be published by Messrs. Williams and 
Norgate. 


THE Board of Trinity College, Dublin, have elected Dr. J. 
Emerson Reynolds Professor of Chemistry in the University of 
Dublin. Dr. Reynolds is well known as an accomplished 
chemist, an excellent observer, and a skilful experimentalist. 
His researches on a new group of colloid bodies containing 
mercury, and on certain silicic acids, and his discovery of sul- 
phuretted urea, have made his name well known. His election 
as one of the Professors of the Medical School of Dublin 
University is in every way for the interest of that school, and the 
announcement thereof will be received with the greatest favour 
by his colleagues. 


THERE will be an examination at Downing College, on 
Tuesday, April 6, and three following days, for a Scholarship 
in Natural Science. Information can be obtained of the tutor 
of the College, Mr. John Perkins. 


Tue Government has received a despatch from Batavia, dated 
Feb. 3, announcing an eruption of the volcano Kloet, in the 
island of Java, whereby great destruction has been caused at 
Blitar. 


WE have received an instalment of the thirty-ninth supplement 
to Petermann’s A/itthetlungen, which is to be occupied with a 
full geographical and statistical account of the Argentine Re- 
public, Chili, Paraguay, and Uruguay. The part to hand con- 
tains details concerning the physical features, political divisions, 
and population of the first-named, and a large finely executed 
map ofall the four. Dr. Petermann himself compiles the strictly 
geographical account from the latest official statistics, while a 
geographico-statistical appendix is to be given by Dr. Bur- 
meister, director of the Museum of Buenos Ayres. 


THE January part of Petermann’s A/ittheilungen contains a very 
interesting sketch, by E. Behm, of the origin and progress of the 
German African Society, which has already set to work in earnest 
on the West Coast, and promises to do much for the exploration 
of Africa in this direction. Dr. Petermann writes on the means 


by which the Society’s explorers are to carry on their work, and 
strongly advocates the use of elephants. A map of the coast 
from 2° N. to 10° S. accompanies the papers, showing the routes 
of previous explorers, and those of Bastian, Giissfeldt, and Lenz, 


in 1873-74. The moving spirit of the Society is the accomplished 
Dr, Bastian, who himself has travelled in nearly every region of 
the globe. 


Tue January number of the Ludletin of the French Geo- 
graphical Society contains the first instalment of a series of 
extracts from Abbé David’s account of his travels in Mongolia 
in 1866. Abbé David is one of the most indefatigable of living 
travellers, and has probably done more than any other explorer 
to make known the natural history of China ; for it is for botan- 
ical and zoological, rather than for geographical purposes, he 
travels, The narrative of this his first journey, and also of his 
second in 1868-70, up the Yang-tse-Kiang, and as far as the 
borders of Thibet, have been published in the Mouvelles Archives 
of the Paris Museum. From these narratives the present 
extracts, presenting mainly the geographical results, are taken. 
Abbé David was compelled to return to Europe last April to recruit 
his shattered health, and contemplates publishing a separate 
narrative of a third journey, from Pekin down through the centre 
of China, during which he explored the important chain of 
the Tsing-ling Mountains. 


AT the last soirée of the Paris Observatory M. Dupuy de Lome 
explained his ferry-boat intended to carry railway trains be- 
tween England and France. M. de Lesseps also delivered a 
lecture on the tunnel which it is proposed to bore from Calais 
to Dover. A commission of nineteen members has been elected 
by the Versailles Assembly to report upon the boring of a pre- 
liminary gallery. All the members are unanimous to grant the 
required authorisation. The president of the commissioners is 
M. Martel, one of the members for Pas de Calais. Four other 
members for that department are amongst the commission. 


ON the 1st of February M. Leverrier announced to the 
Academy of Sciences the discovery, by M. Stéphan, the director 
of the Marseilles Observatory, of Encke’s comet. On the 8th 
he announced the detection, by M. Stéphan, of Winnecke’s 
comet, which is a more notable object, and can be observed with 
a finder. It is necessary to employ powerful instruments to see 
Encke’s with certainty. Both comets were seen at Marseilles for 
the first time, that of Encke in 1818, and Winnecke in 1819. 


IN the number of the 30th January of the Zternational Bulletin 
of the Paris Observatory, M. Leverrier publishes the first list of 
the corrected observations for the small planets in 1873. Al- 
most all the numbers are incorrect by a few tenths of a second, 
many of one second, some of twenty seconds, and one of two 
degrees, 


THE Statistical Society have published this year for the first 
time an almanac for 1875. It is very neatly got up, and will 
no doubt prove useful to the members of the Society ; and the 
very carefully and originally arranged calendar ought to make 
it interesting to outsiders. The almanac contains, besides, a list 
of the principal statistical documents issued by the several State 
departments, and a series of tables of equivalents of imperial 
and metric weights and measures. During the year 1875 the 
Council hope to make arrangements for compiling 7wéces of Con- 
stants relating to population, pauperism, crime, education, 
exports and imports, &c., with a view to their publication with 
the almanac for 1876, 


THE following is the title of the essay to which the Howard 
Medal will be awarded by the Statistical Society in November 
1875 ; the essays to be sent in on or before June 30, 1875 :— 
**The State of the Dwellings of the Poor in the Rural Districts 
of England, with special regard to the Improvements that have 
taken place since the niidle of the 18th century; and their 
Influence on the Healcl aad Mora of the Inmates.” 


THE South Park Commirsicne: » Chicago have recently 
determined upon the establishment of botanical gardens in the 
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park, and have set apart for the purpose a tract of sixty acres, 
to which additions will be made from time to time as occasion 
may require. A botanical museum and herbarium will be in- 
cluded in the scheme. A circular has been issued by the board 
of managers, soliciting contributions from kindred institutions. 
The works are to be commenced as soon as the weather will 
permit. 


Ir may be remembered that the United States steamer 7ws- 
carora, after having completed the line of soundings made for 
the purpose of selecting a suitable route for a Transpacific cable, 
under Commander Belknap, again started on the same duty, 
under the charge of Capt. Exben, leaving San Francisco on the 
1st of November direct for the Sandwich Islands. The Hawatian 
Gazette of Dec. 2 announces her arrival at Honolulu, and remarks 
that, in all, sixty-two casts of the sounding-line were made, the 
first near the Farallones, the water gradually deepening from 
that point to 2,500 fathoms, In lat. 33° 10’ and long. 132° the 
depth began rapidly to diminish, showing 1,417, 435, 413, and, 
finally, 385 fathoms in lat. 32° 58’. Numerous observations 
were made, which showed that there was a submarine peak 
rising about 2,200 fathoms from the ocean bed. Beyond this» 
for a circuit of five miles around this peak, deep water was found 
in every direction, and a few miles from the peak 2,500 fathoms 
were reached. From this the depth gradually increased, until in 
lat. 24° long. 152° the depth was 3,115 fathoms. This was only 
about 400 miles from Honolulu. The soundings brought up 
from the peak showed a mixture of Java and coral, which is sup- 
posed to be indicative of a submarine volcano. The temperature 
at the bottom was found to vary but little from 35° to 36° I’. 
The results of the survey, according to the Gazeffe, are satis- 
factory, showing, if anything, a better line between Honolulu 
and San Francis¢o than that from San Diego. 


THE science of medicine and surgery according to European 
notions is making some progress in Japan. We learn that in 
the hospital at Hakodadi there are twenty young men regu- 
larly entered as students of medicine, daily lectures are given, 
and “ bedside and other clinical demonstrations,” the curriculum 
being similar to that of most medical schools. An illustrated 
medical journal in the Japanese language is also published every 
two months. 


From the Superintendent’s Report (1874) it appears that the 
Royal Botanic Gardens, Calcutta, are recovering very slowly 
from the devastating effects of the cyclones of 1864 and 1867, 
The growth of the shrubs and trees planted to replace those up- 
rooted has not been very luxuriant, and a Jong time must elapse 
before the welcome and useful shade of noble trees such as once 
filled the garden will be enjoyed there again. 


THE additions to the Zoological Society’s Gardens during 
the past week include four Summer Ducks (Azx sfonsa) from 
N. America, presented by Lord Braybrook, F.Z.S. ; a Macaque 
Monkey (J/acacus cynomolgus) from India, presented by Mrs. 
Pole Shawe ; a Zebu (Bos indicus) born in the Menagerie; a 
White-fronted Capuchin Monkey (Cebus albifrons) from S, 
America, deposited ; two Indian Tree Ducks (Dendrocygna 
arcuata) from India, received in exchange; fourteen Basse 
(Labrax lupus), three Grey Mullet (Jug capito), and a Cottus, 
(Cottus bubalis) from British Seas, purchased. 


SCIENTIFIC SERIALS 


Der Zoologische Garten.—In the December number the first 
article is one on monstrosities in wild birds, by Herr Pfarrer 
Jackel, who describes several instances of additional and deficient 
limbs, and figures the leg of a Golden Eagle with two well- 
developed extra toes attached to the back of the tarsus.—The 
editor, Dr. Noll, treats of the salmon-fishery on the Rhine at 
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St. Goar. In 1873 the number of fish captured was 1,162, 
weighing in all 16,612 1bs.— An account by Dr. Taiber of the 
chase of the South American Ostrich (Rea americana) with the 
bolas is reproduced from the ‘‘ La Plata Monatsschrift.”—Dr. R. 
Meyer describes two breeding nests of the squirrel (Sciurus vul- 
garis), in which the entrance was covered by a lid or flap, formed 
of fine grass ; he confirms the statement that these animals have 
other nests to which they remove their young in case of danger. 
—Dr. A. Praetorius writes on the domestic animals of the 
ancient Greeks. — Victor Ritter von Tschusi-Schmidhofen states, 
on the authority of L. v. Hueber, that the Lesser Kestrel ( 77- 
nunculus cenchris) is spreading northward in Carinthia, and 
replacing the common species (7. a/andarius), and also gives an 
instance of the breeding of the Waxwing (Bombicylla garrula) 
in Austria, a nest having been found in May 1872, in the Castle 
park at Kremsier by Pfarrer Kaspar. Unfortunately, it was 
destroyed, and the birds disappeared, 


Sournal of the Asiatic Society of Bengal, Part II. No. 2, 1874. 
—Record of the Khairpur meteorite of Sept. 23, 1873, by H. B. 
Medlicott. This is simply a record of the appearance and fall 
of a meteorite, from the observations of several persons, and the 
weights of the specimens collected, the largest of which weighed 
10]b, 120z. 126gr. The stone is described as being of the 
usual steel-grey colour and crypto-crystalline texture.—Contri- 
butions towards a knowledge of the Burmese Flora, Part I., by 
S. Kurz: an abridged enumeration of Burmese plants, phane- 
rogamic and cryptogamic, as far as they have come to the 
writer’s knowlege, containing the polypetalous dicotyledons, 
Ranunculacece to the end of the Geraniacee. Epitomised 
generic descriptions are given, as well as a conspectus of the 
species of each genus.—On the Asiatic species of Molossi, by 
G. Dobson. Two new species are describec, viz. 
nomus tragatus and A. Fohorensis.—Index to Part IT. vol. xlii., 
1873. 


Astronomische Nachrichten, No. 2,018.—This number contains 
a long article detailing observations of the spectra of Winnecke’s 
and Coggia’s comets, and of changes in the head of that of Coggia. 
As to the spectrum of Winnecke’s comet, the author states that 
on the 7th and roth of May last the spectrum consisted of three 
bright bands, the middle one the brightest, and sharply limited 
towards the red end of the spectrum, The brightest poriion of 
this band appeared a little more refrangible than the /, line, 
while the beginning of the band coincided with it. The bright 
central portion of the comet, 13’ diameter, appeared to have in 
it certain bright points like stars of 12 to 14 magnitude, and the 
central portion gave a faint continuous spectrum. On the 6th of 
May, Coggia’s comet gave a spectrum of three bands: the central 
one near ¢ line was brightest, and the one nearest the blue the 
faintest ; the nucleus and contiguous portions gave a continuous 
spectrum, in addition to the former one, extending from wave- 
length 590 to 440. On the 18th the middle line was seen sharply 
limited towards the red and shading towards the blue; the wave- 
length of the sharp limit was estimated at 515 ; the other bands 
were not so sharply defined on the red side as the central one, 
and the relative brightness of each is given as yellow, 2 ; green, 
4; and blue, 1. The bands were strongest where crossed by the 
continuous spectrum of the nucleus. No other bands were 
visible ; the positions of the commencement of the bands from a 
mean of observations are, Ist band, 562°5 ; 2nd band, 515°1; and 
3rd band, 471°6. A change in the comparative brightness of 
the bands appears to have teen noticed at times, and the author 
observes that one might expect absorption bands in the continuous 
spectrum corresponding to the bright bands, and that the changes 
of brightness of the lines should be viewed as an important 
matter in reference to this expectation. Traces of absorption 
bands appear to have been noticed, but their position not fixed, 
The following table of comparison of spectra of comets and 
hydrocarbons is given :— 


Comet. Comet. Comet II. 
Coggia Henry. 1868. 
First hen Beginning ... 562°5 562°6 
of Brightest part ... 553'8 559 _ 
Beginning... ... 515°! 517'1 517'2 
Brightest part ... 511°8 516 
Third Beginning ... 471.6 472°7 471°4 
dite Brightest part ... 468°9 406 
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. Blue part of gas__ Blue part of petroleum 
Benzine. flame. 


Beginning of 1st band... 563'2 562'9 

Beginning of 2ndband.. 5164 516°r 515°5 bright line. 
512'5 bright 512'1 faint band. 

End of and band = 

Beginning of 3r band... 474°2 473°8 473. 


y Middle of broad 
37-7 faint band. 
430°8 bright line. 


464 

430°9° broad line. 

From this table it appears that the beginning of the bands of 

each comet correspond, but that the brightest parts of these vary 

in position, For comparison with other comets the brightest 

parts of the bands are given ;— 


CometI., Tuttle’s Encke’s  Coggia’s 
1871. Comet. Comet. Comet. 
Ist band... 557 557 555 554 
2nd band ... ... 511 513 512 512 
grd band ... «2 472 473 469 


The remainder of the paper on the change of form consists of 
daily notes referring to drawings and giving measurements of the 
comet. The nucleus appears to have changed its shape from 
round to oval and other forms.—In No. 2,019 Dr. Luther gives 
an ephemeris for Planet (104) Clymene, which has not been 
seen since 1868.—Dr. Holetschek and Dr. Luther give position 
observations of comets and minor planets made last year.— 
G. W. Hill sends a note on a long period of irregularity of 
Hestia, arising from the aetion of the earth, and its applica- 
tion to ascertain the value of the solar parallax.—J. Palisa writes 
to say that he has discovered Clymene ; he also saw Dione and 
Althea again.—Winnecke mentions the discovery, by borrelly, 
of a comet, position December roth: Decl., + 39° 495; R.A., 
16h. 4m. 65s. 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Jan. 28.—“ On the Theory of Ventilation ; 
an attempt to establish a positive basis for the calculation of the 
amount of fresh air required for an inhabited air-space,” by 
Surgeon-Major F. de. Chaumont, M.D., Assistant Professor of 
Hygiene, Army Medical School. Communicated by Prof. 
Parkes, M.D., F.R.S. 

In a paper in the Ldinburgh Medical Fournal for May 1867, 
the author adduced some results to show that the evidence of the 
senses might be employed (if used with proper care and precau- 
tions) as the ground-work of a scale, and gave a short table of 
the amounts of respiratory impurity (estimated at CO,) which 
corresponded to certain conditions noted as affecting the sense 
of smell. 

It is generally admitted that it is organic matter that is the 
poison in air rendered impure by the products of respiration. 
It is also admitted that it is the same substance that gives the 
disagreeable sensation described as ‘‘ closeness” in an_ ill- 
ventilated air-space. Although the nature of the organic matter 
may vary to a certain extent, it will be allowed that a condition 
of good ventilation may be established if we dilute the air 
sufficiently with fresh air, so that the amount of organic matter 
shall not vary sezsibly from that of the external air. Observa- 
tions, however, as far as they have gone, seem to show that the 
amount of organic impurity bears a fairly regular proportion to 
the amount of carbonic acid evolved by the inhabitant in an 
air-space ; and as the latter can be easily and certainly deter- 
mined, we may take it as a measure of the condition of the 
air-space. If we adopt as our s¢andard the point at which there 
is no sensible difference between the air of an inhabited space 
and the external air, and agree that this shall be determined by 
the effects on the sense of sme//, our next step is to ascertain 
from experiment what is the average amount of CQ, in such an 
air-space, from which we can then calculate the amount of air 
required to keep it in that condition. All the author’s results 
have been obtained in barracks and hospitals. 

The plan followed in all was to take the observations chiefly 
at night, when the rooms or wards were occupied, and when 
fires and lights (except the lamp or candle used for the observa- 
tion) were out, On first entering the room from the outer air 


the sensation was noted and recorded just as it occurred to the 
observer, such terms as ‘‘ fresh,” ‘‘fair,” ‘‘not close,” ‘close,’ 
“very close,” ‘‘ extremely close,” &c. being employed. The 
air was then collectel (generally in two jars or bottles, for con- 
trolling experiments), and set aside with lime-water for subse- 
quent analysis, and the temperatures of the wet and dry bulb 
thermometers noted. About the same time samples of the 
external air were also taken, and the thermometers read. In 
this way any unintentional bias in the record of sensations was 
avoided, and this source of fallacy fairly well eliminated. 

Although the records of sensation are various in terms, the 
author has thought that they might be advantageously reduced 
to five orders or classes, each of which he characterises by one 
or more appropriate terms in common use. 

He then proceeds to give an analysis of the results of his 
observations on the case of each order, from which he draws 
the following conclusions :— 

In order No. 1, ‘‘ Fresh,” &c., a condition of atmosphere 
not sezsibly different from the external air, the conditions which 
are those of good ventilation are the following :— 

Temperature about 63° Fahreuheit. 

Vapour shall not exceed 4°7 grains per cubic foot. 

Carbonic acid shall not exceed the amount in the outer air by 
more than 0°2000 per 1000 volumes. 

No. 2.—“‘ Rather close,” &c. A condition of atmosphere in 
which the organic maticr begins to be appreciated by the senses, 
and the ventilation ceases to be good :— 

Vapour in the air exceeds 4°7 grains per cubic foot. 

CO, in excess over outer air, ratio reaching 0°4000 per 1000 
volumes, 

No. 3.—“Close,” &c, The point at which the organic 
matter begins to be decidedly disagreeable to the senses, and the 
ventilation begins to be decidedly dad :-- 

Vapour reaches 4'9 grains per cubic foot. 

Carbonic acid in excess over outer air to the amount of 
0'6000 per 1000 volumes. 

No. 4.—*‘ Very close,”’ &c. The point at which the organi¢ 
matter begins to be offensive and oppressive to the senses, and the 
ventilation very bad :— 

Vapour reaches 5 ‘00 grains per cubic foot. 

Carbonic acid in excess over outer air reaches o’$000 per 
1000 volumes. 

No. 5.—‘* Extremely close,” &c. 
differentiation by the senses :— 

Vapour 5'100 grains per cubic foot. 

Carbonic acid, in excess over the amount in the outer air 
beyond, 0°85co per 1000 volumes. 

It will at once be seen that the figures in No. 5 differ but 
little from those in No, 4, and that the probable /imit of 
differentiation by the senses is reached in No. 4. The number 
ot recorded observations in No. 5 is also very few comparatively ; 
and the author thinks it would therefore be better to group the 
two together thus :— 

Nos. 4 and 5 combined, being the probable limit of possible 
differentiation by the senses. 

1. Zemperature.—In the outer air 51°°43, in the inhabited 
air-spaces 65°12, or a mean difference of 13°°69. 

2. Vapour and Humidity.—The vapour in the outer air was 
3°729, inside 5*108, or a mean difference of 1°379 grain, cor- 
responding to a lowering of relative humidity of 8°92 per cent. 

3. Carbonic Acid.—In thejouter air 0°3928, in the inhabited 
air-spaces 1'2461, cr a mean difference due to respiratory 
impurity of 0°8533, the range for probable error of result 
being between 0°8717 and 0°8349. 

We may therefore say that when the vapour * reaches 5°100 
grains per cubic foot, and the CO, in excess o’8000 volume 
per 1,000, the maximum point of differentiation by the senses 
is reached. 

The author then shows thatthere is a regular progression as 
we pass from one order to another. 

He then proceeds to give a large number of tabular state- 
ments, calculations, and ratios, his practical conclusion being 
that the experimental data already quoted fairly justify the 
adoption of the following 


Conditionsfas the Standard of good Ventilation. 


Temperature (dry bulb) 63° to 65° Fahrenheit. 
Pee (wet bulb) 55° to 61° de 


The maximum point of 


* Tt is to be understood that the amounts of vapour stated in these cases 
are in reference to a mean temperature of about 63 F. 
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Vapour ought not to exceed 4°°7 grains per cubic foot at a 
temperature of 63° F’., or 5°0 grains at a temperature of 65° I’, 

Humidity (per cent.) ought not to exceed 73 to 75. 

Carbonic Acid. Respiratory impurity ought not to exceed 
0'0002 per foot, or 0*2000 per 1000 volumes. 

Taking the mean external air ratio at 0°4000 per 1000, this 
would give a mean internal air ratio of .oGcoo per 1000 
volumes, 


Feb. 4.—Remarks on Professor Wyville Thomson’s Prelimi- 
nary Notes on the nature of the Sea-bottom procured by the 
soundings of H.M.S. Challenger, by William B. Carpenter, 
F.R.S. 


The author began by referring to two of the questions started 
and partly discussed in Professor Wyville Thomsen’s communi- 
cation. 

The first of these questions is, whether the Glodigerina, by the 
accumulation of whose shells the Glodigerina ooze is being formed 
on,the deep-sea bottom, live and multiply on that bottom, or pass 
their whole lives in the superjacent water (especially in its upper 
stratum), only subsiding to the bottom when dead. 

Prof, Wyville Thomson has been led to adopt the latter opi- 
nion, by the results of Mr. Murray’s explorations of the surface 
and sub-surface waters with the tow-net ; while the close relation 
which they further indicate between the surface-fauna of any 
particular locality and the materials of the organic deposit at the 
bottom appears to Prof. Wyville Thomson to warrant the con- 
clusion that the latter is altogether derived from ihe former. 

The author, without calling in question the correctness of these 
observations, submitted, f7s¢, that they bear a different interpre- 
tation ; and, second, that this interpretation is required by other 
facts, of which no account seems to have been taken by Prof. 
Wyville Thomson and his coadjutor. That the Glodigerine live 
on the bottom only, is a position clearly no longer tenable ; but 
that they live and multiply zz ‘he upper waters only, and only 
sink to the bottom after death, seems to the author a position no 
more tenable than the preceding ; and he adduces the evidence 
which appears to him at present to justify the conclusion that 
whilst the Clodiyerine are pelagic in an earlier stage of their lives, 
frequenting the upper stratum of tie ocean, they sink to the bottom 
whilst still living, in consequence of the increasing thickness of 
their calcareous shells, and not only continue to /ive on the sea- 
bed, but probably wz/i//y there,—perhaps there exclusively. 

That there is no @ friovi improbability in their doing so, is 
proved by the abundant evidence in the author’s possession of the 
existence of foraminiferal life at abyssal depths obtained during 
the Porcupine expeditions of 1869 and 1870, 

Of the existence of living G/odigerin@ in great numbers in the 
stratum of water immediately above the bottom, at from 500 to 750 
fathoms’ depth, the author is able to speak with great positiveness. 
It several times happened, during the third cruise of the /or- 
cupine in 1869, that the water brought up by the water bottle from 
immediately above the Glodigerina ooze was quite turbid; and 
this turbidity was found (by filtration) to depend, not upun the 
suspension of amorphous particles diffused through the water, 
but upon the presence of multitudes of young G/oligertvw, which 
were retained upon the filter, the water passing through it quite 
clear. The contrast in size and condition between the floating 
shells and those lying on the bottom immediately beneath them 
was most complete, 

The author then alluded to the observations of Dr. Wallich, 
with which his own are in entire accordance, and which leave no 
reasonable ground for doubt that the contrast is a consequence of 
their continued /i/. For it is clearly shown, by making thin 
transparent sections of the thick-shelled G/odrgerine, that the 
change of external aspect is due to the remarkable exogesous 
deposit which is formed, after the full growth of the G/odbigerina 
has been attained, upon the outside of the proper chamber- 
wall. This deposit is not only many times thicker than the ori- 
ginal chamber-wall, but it often contains flask-shaped cavities 
opening from the exterior, and containing sarcode prolonged into 
it from the sarcodic investment of the she!l. From these important 
observations, it seems to the author an almost inevitable inierence 
that the subsidence of the G/odigerine to the bottom is the con- 
sequence, not of their death, but of the increasing thickness and 
weight of their shells, produced by living action. 

That the Globizerine which have subsided to the bottom con- 
tinue to live there is further indicated by the condition of the 
sarcodic contents of their shells. In any sample of G/odigerina 


ooze that the author has seen brought up by the dredge or the 


sounding apparatus, part of the shells (presumably those of the 
surface-layer) were filled with a sarcode-body corresponding in 
condition with that of foraminifera known to live on the sea-bed, 
and retaining the characteristic form of the organism after the 
removal of the shell by dilute acid. Inthe same sample will be 
found shells distinguishable from the preceding by their dingy 
look and greyish colour, by the want of consistence and viscidity 
in their sarcode contents, and by the absence of any external 
sarcodic investment ; these are presumably dead. Other shells, 
again, are entirely empty ; and even when the surface stratum is 
formed of perfect G/obigerina, the character of the deposit soon 
changes as it is traced downwards, (See ‘‘ Depths of the Sea,” 
p- 410), These facts seem to the author to mark very strongly 
the distinction between the /ivizg surface-layer and the dead sub- 
surface layer ; and to show that there is nothing in the condition 
of the deep sea that is likely to prevent or even to retard the 
decomposition of the dead sarcode bodies of Glodigering. There 
is a significant indication of the undecomposed condition of the 
sarcode bodies of the G/odigerin« of the surface-layer, in the fact 
that they serve as food to various higher animals which live on 
the same bottom. 

It seems to the author clear, from the foregoing facts, that the 
onus probandi rests on those who maintain that the Glodigerine 
do vot live on tne bottom ; and such prcof is altogether wanting. 
The most cogent evidence in favour of that proposition would be 
furnished by the capture, floating in the upper waters, of the 
large thick-shelled specimens which are at present only known as 
having been brought up from the sea-bed, And the capture of 
such specimens would only prove that even in this condition the 
Globigering can float ; it would not show that they cannot also 
live on the bottom. 

That the Glodigerine not only five, but fvefagate, on the sea- 
bottom, is indicated by the presence (as already stated) of 
enormous multitudes of very young specimens in the water imme- 
diately overlying it. And thus all we at present know of the life- 
history of this most important type seems to !ead to the conclu- 
sion, that whilst in the earlier stages of their existence they are 
inhabitants of the upper waters, they sink to the bottom on 
reaching adult age, in consequence of the increasing thickness of 
their shells, that they propagate there (whether by gemmation or 
sexual generation is not known), and that the young, rising to the 
surface, repeat the same history. 

The author then proceeded to show that the relation between 
the surface-fauna and the bottom-deposit is by no means as con- 
stant as Prof. Wyville Thomson and Mr. Murray affirm it to be. 

It may be taken as proved that there is no want of foramini- 
feral life in the Mediterranean. To confirm this the author 
referred to the results obtained by various observers. That 
Foraminifera, especially G/odigerina, abound in its surface-water 
at Messina, is testified by Hackel in the passage cited by Prof, 
Wyville Thomson ; and when it is considered how large an influx 
of Atlantic water is constantly entering through the Strait of 
Gibraltar, and is being diffused throughout the Mediterranean 
basin, and how favourable is its temperature-condition, it can 
scarcely be doubted that if the doctrine now upheld by Prof, 
Wyville Thomscn were correct, the deposit of G/odigerina shells 
over the whole bettom-area ought to be as abundant as it is in 
the Atlantic under corresponding latitudes. Yet the author found 
the deeper buttoms, from 300 fathoms downwards, entirely des- 
titute of Globigerine as of higher forms of animal life ; and this 
was also the experience of Oscar Schmidt, 

The author can see no other way of accounting for the absence 
of Glodigerina coze from the bottom of the Mediterranean, save 
on its shallow borders, than by attributing it to the unfavourable 
nature of the influences affecting the dottom-dife of this basin ; 
that is to say, the gradual settling down of the fine sedimentary 
deposit which forms the layer of inorganic mud everywhere 
spread over its deeper bottom ; and the deficiency of oxygen and 
excess of carbonic acid which the author has shown to prevail in 
its abyssal waters, giving them the character of a stagnant pool ; 
these influences acting either singly or in combination, 

Another fact to which Prof. Wyville Thomson formerly 
attached considerable importance as indicative of the bottom- 
life of the Glodigerina, is unnoticed in his recent communication, 
viz., the singular limitation of the G/odigerina ooze to the ** warm 
area” of the sea-bed between the North of Scotland and the 
Faroe Islands. Details of the observation will be found in the 
author’s Lightning and Porcutine Reports on the exploration of 
this region, Onthe “cold area” the author never found a single 
Globigerina ; the bottom consisting of sand and gravel, and the 
Foraminifera brought up from it being almost exclusively those 
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which form arenaccous tests. The ‘‘warm area,” on the other hand, 
is covered with G/odigerina ooze to an unknown depth ; its sur- 
face stratum being composed of perfect shells filled with sarcode, 
whilst its deeper layers are amorphous. Near the junction of the 
two areas, but still within the thermal limit of the ‘“ warm,” sand 
and Globigerina ooze are mingled ; this being peculiarly notice- 
able on the ‘‘ //o/tenia ground,” which yielded a large proportion 
of our most noteworthy captures in this locality. Now, if the 
bottom-deposit is dependent on the life of the surface-stratum, 
why should there be this complete absence of Globigerina ooze over 
the ‘‘ cold area,” the condition of the surface-stratum being every- 
where the same? The author can see no other way of accounting 
for it than by attributing it to the drift of the cold underflow carry- 
ing away the G/odigerine that are subsiding through it, towards 
the deep basin of the Atlantic, into which he believes that under- 
flow to discharge itself. Prof. Wyville Thomson, however, 
denies any sensible movement to this underflow, continuing to 
speak of it as ‘‘ banked up” by the Gulf Stream,* which here 
(according to him) has a depth of 700 fathoms; and this very 
striking example of want of conformity between the surface- 
fauna and the bottom-deposit consequently remains to be ac- 
counted for on his hypothesis. 

The other of Prof. Wyville Thomson’s principal conclusions 
relates to the origin of the “red clay,” which he found covering 
large areas in the Atlantic, and met with also between Kergue- 
len’s Land and Melbourne. Into this red clay he describes the 
Globigerina ooze as graduating through the ‘‘ grey ooze;” and 
he affirms this transition to be essentially dependent on the 
depth of the bottom. And from the data which he gives he 
considers it an indubitable inference “that the red clay 1s essen- 
tially the insoluble residue, the asf, as it were, of the calcareous 
organisms which form the Glodigerina ooze after the calcareous 
matter has been by some means removed.” ‘This inference he 
considers to have been confirmed by the analysis of several 
samples of Glodigerina ooze, “always with the result that a 
small proportion of a red sediment remains, which possesses 
all the characters of the red clay.” Prof. Wyville Thom- 
son further suggests that the removal of the calcareous matter 
may be due to the presence of an excess of carbonic acid in the 
bottom waters, and to the derivation of this water im great part 
from circumpolar freshwater ice, so that, being comparatively 
free from carbonate of lime, its solvent power ior that substance 
is greater than that of the superjacent waters of the ocean. He 
might have added probability to his hypothesis, if he had cited 
the observations of Mr, Sorby as to the increase of solvent power 
for carbonate of lime possessed by water under greatly augmented 
pressure. + 

The author, however, after a careful examination of the data 
given by Prof. Wyville Thomson, thinks it is clear that no con- 
stant relation exists betweeen depth and the nature of the 
bottom, 

The author agrees with Prof. Wyville Thomson in thinking 
that the remarkable uniformity of the ‘‘red clay” deposit, 
coupled with its peculiar composition, indicates that it is not 
derived from the land ; and the author’s suggestion is based on 
its near relation in composition, notwithstanding its great differ- 
ence in appearance, to G/auconite—the mineral of which the 
greensands that occur in various geological formations are for the 
most part composed, and which is a silicate of peroxide of iron 
and alumina. 

It is well known that Prof. Ehrenberg, in 1853,¢ drew atten- 
tion to the fact that the grains of these green sands are for the 
most part, if not entirely, i¢ermal casts of Foraminifera ; the 
sarcodic bodies of the animals having been replaced by glau- 
conite, and the calcareous shells subsequently got rid of, either 
by abrasion, or by some solvent which does not attack their con- 
tents. It was soon afterwards shown by Prof. Bailey (U.S.), 
that in certain localities a like replacement is going on at the 
present time, the chambers of recent Foraminifera being occa- 
sionally found to be occupied by mineral deposit, which, when 
the shell has been dissolved away by dilute acid, presents a per- 
fect internal cast of its cavities. The author then referred in 
this connection to the researches of Messrs. Parker and Rupert 
Jones on Mr. Beete Jukes’s Australian dredgings, and to his own 
on a portion of the foraminiferal sand dredged by Capt. Spratt 
in the A®gean (kindly placed in his hands by Mr. J. Gwyn 
Jeffreys). 

* See his ‘‘ Depths of the Sea,” p. 400. 

+ Proceedings of the Royal Society, 1862-63, p. 538. a 

t ‘Ueber den Griiusand und seine Erlauterung des organischen Lebens,” 
in Abhandl, der Kénigl. Acad, der Wi zu Berlin, 1855, p. 85. 


The author said that alike in Mr. Jukes’s and in Capt. Spratt’s 
dredgings, some of these casts are in green silicates, and some 
in ochreous, corresponding precisely to the two kinds of fossil 
casts described by Prof. Ehrenberg. 

The author, in the residue left alter the decalcification of Capt. 
Spratt’s dredgings, noticed a number of small particles ot red 
clay, some of them presenting no definite shape, whilst others 
approximated sufficiently closely in form and size to the green 
and ochreous ‘‘internal casts” to induce him to surmise that 
these also had been originally deposited in the chambers of Fora- 
minifera, their material being probably very nearly the same, 
although its state of aggregation is different. And if this was 
their real origin, he would be disposed to extend the same view 
to the red clay of the Challenger soundings. 

In conclusion, the author submitted that if the red clay is (as 
he is disposed to believe) a derivation of the Glodigerina ooze, 
its production is more probably due to a fost-mortem deposit in 
the chambers of the Foraminifera than to the appropriation of 
its material by the living animals in the formation of their shells. 
That deposit may have had the character, in the first instance, of 
either the green or the ochreous silicate of alumina and iron, 
which constitutes the material of the internal casts; and may 
have been subsequently changed in its character by a metamor- 
phic action analogous to that which changes felspar into clay. The 
presence of an excess of carbonic acid would have an important 
share in such a metamorphosis, and the same agency (especiaily 
when operating under great pressure) would be fully competent 
to effect the removal of the calcareous shells. This seems to the 
author the most probable mode of accounting for their disappear- 
ance from a deep-sea deposit, where no mechanical cause can be 
invoked. But in shallower waters, where the same excess of 
carbonic acid does not exist, and the aid of pressure is wanting, 
but where a movement of water over the bottom is produced by 
tides and currents, he is disposed rather to attribute the dis- 
appearance of the shells to mechanical abrasion. ‘This is the 
explanation the author would be disposed to give of the dis- 
appearance of the shells from the green sand brought up by the 
Challenger in the course of the Aguihas Current; but whether 
it was mechanical abrasion or chemical solution that removed the 
foraminiferal shells whose internal casts formed the Greensand 
deposit of the Cretaceous epoch, must remain for the present an 
open question. 


Linnean Society, Feb. 4.—Dr. G. J. Allman, F.R.S., 
president, in the chair.—Capt. Gilbert Mair and Dr. Llewellyn 
Powell were elected Fellows. —The following papers were read : 
—On Azisena speciosum, by Mr. J. Gammie. ‘The remarkable 
appendage to the spadix of this plant had been supposed to be con- 
nected with acontrivance to favour cross-fertilisation, but the author 
had been unable to find that it is visited by insects. —On the Algze 
of Simon’s Bay. —On the Fungi collected during the Chad/enger 
Expedition, by the Rev. M. J. Berkeley.—On the plants and 
insects of Kerguelen’s Land, by Mr. H. N. Moseley. The 
author enumerated the insects met with during the visit of the 
party, including only one winged gnat, all the rest being apte- 
rous. A great quantity of one species were seen crawling over 
the Pringlea, but not on the infloresence.—On the origin and pre- 
vailing systems of phyllotaxis, by the Rev. G. Henslow. In 
this elaborate paper the object of the author a to be to 
trace all existing systems of phyllotaxis to modifications of the 
decussate as the simplest.—A discussion followed, in which Mr, 
Hiern, Prof. Dyer, Mr. A. W. Bennett, and Dr. Masters took 
part. 


Zoological Society, Feb. 2.—Dr. A. Giinther, F.R.S., vices 
president, in the chair.—Mr. Sclater exhibited and made remarks 
on a fine skin and skull of a female Huemul (Cervus chilensis), 
and a pair of horns of an adult male of the same animal, for- 
warded by Mr. Edwyn C. Reed, of the National Museum, San- 
tiago, Chili.—Dr. E. Hamilton exhibited and made remarks on 
some deformed sterna of the common fowl.—Prof. A. H. Garrod 
read a paper on the kangaroo called Ha/maturus luctuosus by 
D’Albertis, and on its affinities, in which such points in the 
anatomy of the type-specimen were described as served to ex- 
piain its systematic position. It was shown from the form of the 
premolar and molar teeth, from the nature of the fur, and from 
other minor details, that this species must be placed in the same 
genus as the Dorcopsis brunii (Miiller), named more correctly 
D. muelleri (Schlegel). The species, therefore, should stand as 
Dorcopsis luctuosa, being the only other known species of the 
genus, It was also shown that Dorcopsis, together with Dendro- 
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Jagus, form a well-marked independent group of the Macropoid 
Marsupialia.—Mr. Sclater read notices of some rare parrots now 
living in the Society’s Gardens, and called special attention to 
examples of Goffin’s Cockatoo (Cacatua goffini), and Bouquet’s 
Parrot (Chrysotis lougueti), as being amongst the rarest speci- 
mens.—A communication was read from Mr. Edward Bartlett, 
curator of the Museum and Public Library, Maidstone, contain- 
ing a list of the mammals and birds collected by Mr. Waters in 
Madagascar, amongst which was a fine adult specimen of the 
Madagascar River-hog (Potamocharus edwardsi).—A communi- 
cation was read from Mr. E. P. Ramsay, containing remarks on 
the original skin of J/lonorhynchus rawnsleyi, which he regarded 
as a hybrid between the Satin Bower-bird (/%/i/onorhynchus holo- 
cericeus) and the Regent-bird (Sericu/us chrysocephalus).—Mr. R. 
Bowdler Sharpe read a paper entitled ‘‘ Contributions to the 
Ornithology of Madagascar,” being the fourth communication on 
the same subject made to the Society. This paper contained 
descriptions of a new Accipitrine form proposed to be called 
Eutriorchis astur,a new species of Adclornis, proposed to be 
called A. crossleyi, and a new form of Nectariniids, to which 
the name Meodrepanis coruscans was assigned.—Dr. Giinther, 
F.R.S., read a paper on some mammals recently collected by 
Mr. Crossley in Madagascar, amongst which were a new Lemur, 
proposed to be called Chirogaleus trichotis, and a new form of 
rodent, belonging to the Muridz, for which the name Brachy- 
tarsomys albicauda was suggested. 

Geological Society, Jan. 7.—Mr. John Evans, F.R.S., pre- 
sident, in the chair.—The following communications were read : 
—On the structure and age of Arthur’s Seat, Edinburgh, by Mr. 
John W. Judd. The author said that Arthur’s Seat, so long the 
battle-ground of rival theorists, furnished in the hands of Charles 
Maclaren a beautiful illustration of the identity between the 
agencies at work during past geological periods and those in 
operation at the present day. One portion, however, of Mac- 
laren’s masterly exposition of the structure of Arthur’s Seat, that 
which req.ires a second period of eruption upon the same site, 
but subsequent to the deposition, the upheaval and the denuda- 
tion of the whole of the Carboniferous rocks, is beset with the 
gravest difficulties. The Tertiary and Secondary epochs have in 
turn been proposed and abandoned as the period of this supposed 
second period of eruption ; and it has more recently been placed, 
on very questionable grounds, in the Permian. The antecedent 
improbabilities of this hypothesis of a second period of eruption 
are so great, that it was abandoned by its author himself before 
his death. A careful study of the whole question by the aid of 
the light thrown upon it in comparing the structure of Arthur’s 
Seat with that of many other volcanoes, new and old, shows the 
hypothesis to be alike untenable and unnecessary. The supposed 
proofs of a second period of eruption, drawn from the position of 
the central lava column, the nature and relations of the frag- 
mentary materials in the upper and lower parts of the hill respec- 
tively, and the position of certain rocks in the Lion’s Haunch, 
all break down on re-examination. While, on the other hand, an 
examination of Arthur's Seat, in connection with the contem- 
poraneous volcanic rocks of Forfar, Fife, and the Lothians, shows 
that in the former we have the relics of a volcano which was at first 
submarine but gradually rose above the Carboniferous sea, and was 
the product of a sézg/c and almost continuous series of eruptions. 
—‘* The Glaciation of the Southern Part of the Lake-district, 
and the Glacial Origin of the Lake-basins of Cumberland and 
Westmoreland ” (second paper), by Mr. J. Clifton Ward. The 
directions of ice-scratches in the various dales having been 
pointed out, the course of the several main glaciers was described, 
and it was shown how they must have become confluent in all 
the lower ground, forming a more or less continuous ice-sheet, 
which overlapped most of the minor ridges parting valley from 
valley, and was frequently forced diagonally across them. ‘The 
positions of certain ice-grooves having an abnormal direction 
were described ; in several cases these cross lofty ridges at right 
angles to their direction, and generally at passes or depressions 
along a water-shedding line. Most of those noticed had a gene- 
rally east and west direction, and occurred at varying heights, 
from 1,250 to 2,400 feet. The author, while acknowledging the 
difficulty attendant upon avy explanation, was inclined, though 
somewhat doubtfully, to regard these abnormal markings as due 
to floating ice, during the great period of interglacial submer- 
gence, ‘The moraines were all believed to belong to the last set 
of glaciers. The subject of the ‘‘ Glacial origin of Lake-basins” 


was then entered upon, and the following lakes discussed by | 
means of diagrams drawn to scale, showing lake-depths, | prevalent winds, Here these wind-waves became parallel with 
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mountain outlines, and the thickness of the ice :—Wastwater, 
Grasmere, Easdale, Windermere, Coniston, and Esthwaite, 
together with several mountain tarns, In the case of Wastwater, 
the bottom was shown to run below the level of the sea for a 
distance of a mile and a quarter, and the deepest point to be just 
opposite the spot at which the only side valley joins the main one, 
While the greatest depth of the lake is 251 feet, the thickness of 
the old glacier-ice must have been fully 1,500; and, all points 
considered, Prof. Ramsay’s theory of glacial erosion seemed to 
the author certainly to be upheld. In like manner, the same 
theory was thought to account for the origin of the other lakes 
mentioned, such ones as Windermere and Coniston being but 
long narrow grooves formed at the bottom of pre-existing valleys. 
Mountain tarns were held to be due sometimes wholly to glacial 
erosion, sometimes to this combined with a moraine dam, and 
occasionally to the ponding back of water by moraines alone, 
or moraine-like mounds formed at the foot of snow-slopes, 

Chemical Society, Feb. 4.—Prof. Odling, F.R.S., in the 
chair.—A communication from Mr. G. Whewell, entitled “‘ Test 
for Carbolic Acid,” and a note on the action of anhydrous ether 
on titanic tetrachloride, by Mr. P. P. Benson, wereread. Two 
crystalline compounds are obtained in this reaction: the one, 
Loiling at 105° to 120° C., and melting at 42° to 48° C., has the 
composition TiC], (C,H,,) O; the other, titanium ethyl tri- 
chlorhydrine, TiCl, (C,H;O), melts at 76° to 78° C., and boils at 
186° to 188° C.—The last paper was by Mr. W. H. Perkins, 
F.R.S., on dibromacetic and glyoxylic acids. 


Institution of Civil Engineers, Feb. 2.—Mr. Thos. E. 
Harrison, president, in the chair.—The p2per read was ‘‘ On the 
origin of the Chesil Bank, and on the relation of the existing 
beaches to past geological changes, independent of the present 
coast action,” by Prof. Joseph Prestwich, F.R.S., &c.—This 
remarkable bank of pebbles, extending from Portland to 
Abbotsbury, a distance of nearly eleven miles, was described 
with great accuracy by Sir John Coode, M. Inst. C.E., in 1853 
(cide ‘*Minutes of Proceedings Inst. C.I.,” vol. xii. p. 520). 
It was then 43 feet high and 600 feet wide at the south end, 
decreasing to 23 feet high and 510 feet wide at the north end. 
The pebbles diminished in size from Portland to Abbotsbury. 
Sir John Coode also stated that the shingle consisted chiefly of 
pepples of chalk-flint, with a small proportion of others of red 
sandstone, porphyry, and jasper, none of which could have been 
derived from local rocks. In order to determine their origin, he 
examined the coast from Portland to Start Point, and traced the 
flints to the chalk cliffs between Axmouth and Lyme, and the 
red sandstone, porphyry, and jasper pebbles to the new red 
sandstone of Budleigh Salterton and other places in Devon- 
shire ; whence he concluded that the only source from which the 
shingle of the Chesil Bank could have been derived was between 
Lyme Regis and Budleigh, and that it was propelled eastward 
along the coast to the Chesil Bank by the action of wind-waves, 
due to the prevalent and heaviest seas. The objection to this 
view urged at the time by the Astronomer Royal was, that the 
largest shingle occurred at the Portland end of the beach, or the 
most distant part from which it had travelled. More recently 
an old ‘‘raised beach,” standing from twenty-one to forty-seven 
feet above the present beach, had been discovered on the Bill 
of Portland, and Prof. Prestwich showed that this beach con- 
tained all the materials found in the Chesil Bank, including also 
numerous chert pebbles from the Upper Greensand of the cliff 
between Bridport and Sidmouth. This raised beach was not 
due to any existing agency, but to causes in operation at a geo- 
logical period so remote as the end of the glacial period, and 
before the land had assumed its present position and shape. 
Remnants of this beach could be found in or on the present 
cliffs, at intervals from Brighton to the coast of Cornwall, being 
more numerous in Devon and Cornwall, as the rocks were harder, 
than among the softer strata of Dorset and Hants, where, with 
few exeptions, the old line of cliff had been worn back and 
deeper bays formed. The travel of the shingle of this old 
beach was generally like that of the present beach, from west to 
east. The author considered that the action of the ‘‘ Race” off 
Portland, and of the tidal waves during storms, combined to 
drive the shingle of the old beach at the Bill, and of that portion 
of it which must be spread on the sea-bed westward of Port- 
land, on to the south end of the Chesil Bank, whence the 
shingle was driven northward to Abbotsbury and Burton, by 
the action of the wind-waves, having their maximum force from 
the S.S. W., a direction which he showed to be the mean of the 
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the coast, and the westward movement ceased about Bridport, 
beyond which point the shingle travelled in the opposite direc- 
tion, viz., from west to east, or from the coast of Devon to that 
of Dorset; the quartzite pebbles from the conglomerate beds of 
Budleigh Salterton, which travelled from that part of the coast 
eastward to and beyond Sidmouth, gradually diminishing in 
numbers as they appsoached Lyme, very few, if any, reaching 
Bridport. This conclusion was in accordance with the facts— 
(1) That the pebbles of the Devonshire and Dorset strata, 
which formed the shingle of the “raised beach,” constituted 
also the bulk of the Chesil Bank ; (2) That there were also, in 
that bank, pebbles of the rocks and flint of Portland itself ; 
(3) That the largest pebbles occurred at the Portland end of the 
bank, the pebbles decreasing gradually in size to Abbotsbury. 
The large dimensions of the bank he attributed to the great 
accumulative and small lateral action of the waves. *Prof. 
Prestwich next discussed the questions connected with the 
shingle of the south ‘coast generally, and showed that the 
greater part of it was derived indirectly from beds of quaternary 
gravel and debris, from the wreck of the ‘raised beach,” and 
partly from the strata of the chalk and other cliffs, and not alto- 
gether or directly from the present cliffs. He noticed, also, the 
westward movement of the shingle from Lulworth towards 
Weymouth, owing to the interference of the Isle of Portland 
with the force of the S.S.W. wind-waves, and considered that 
none of the Devon and West Dorset shingle beach now passed 
the Bill of Portland, and that other such breaks might exist to 
the eastward whenever similar conditions were repeated. He 
explained the origin of the Fleet, like that of the Weymouth 
backwater, and of the Lodmore Marshes, by the growth of the 
Chesil Bank on the one hand, and of the Ringstead and Wey- 
mouth Beach on the other, gradually damming in portions of the 
old coast line. Those beaches themselves travelled on a line 
along which the opposing forces of the wind-waves and tidal 
currents and the inertia of the mass to be moved were balanced. 
These views were stated to be in conformity with the theoretical 
opinion expressed on abstract grounds by the Astronomer Royal, 
and with the experience of practical persons residing on the spot. 
The paper was illustrated by sections and diagrams, showing the 

ition and range of the ‘‘raised beach” along ,the coasts of 

jorset and Devonshire. 


Royal Microscopical Society, February 3.—Anniver- 
sary Meeting.—Mr. Charles Brooke, president, in the chair. 
—The Annual Report of the Council was submitted, and 
showed that the library, cabinet, and instruments were in 
a satisfactory condition; that seventeen new fellows, one 
honorary fellow, and one corresponding fellow had been elected 
during the year, and that ten had been removed by death.— 
The President read the annual address. —The result of the ballot 
for officers and Council for the ensuing year was as follows :— 
President, Mr. C. H. Sorby. Vice-Presidents: Dr. Robert 
Braithwaite, Mr. Chas. Brooke, Dr. J. Millar, and Dr. W. 
B. Carpenter. Treasurer, Mr. John W. Stephenson. Hon. 
Secs., Messrs. H. J. Slack and Charles Stewart. Council : 
Messrs. Frank Crisp, J. E. Inkpen, S. J. M‘Intire, Henry Lee, 
W. T. Loy, Dr. Lawson, Dr. J. Matthews, Messrs. George 
Shadbolt, Chas. Tyler, F. H. Ward, F. H. Wenham, and Chas, 
F, White. Assist. Sec.., Walter W. Reeves. 

PARIS 

Academy of Sciences, Feb. 1.—M. M. Frémy in the 
chair.—The following papers were read:—On the physico- 
chemical forces and their intervention in the production of 
natural phenomena, by M. Becquerel—A note by M. Yvon 
Villarceau, relating to the discussion of the observations of the 
transit of Venus.—M. Leverrier then presented to the Academ 
a new part of the “ Ad/as dcliptique de U Observatoire de Paris.” 
This atlas represents a circular zone of 5 degrees breadth (24° 
each side of the ecliptic), and on each map contains a space of 
20 min. of R.A, Seventy-two maps will thus complete it, but 
it will doubtless contain several more for the vicinity of the 
equinoxes ; all stars visible in a telescope of 24 centimetres 
aperture (about 9} in.), down to the 13th magnitude inclusive, 
will be carefully mapped in it. Four plates of the new part 
just published are by MM. Paul and Prosper Henry, and con- 
tain 7,655 stars.—M. Leverrier then made some remarks on the 
results of the observations of the transit of Venus.—The 
Academy elected as candidates for the chair of Natural History of 
Inorganic Bodies, at the Collége de France, rendered vacant by 
the death of M. Elie de Beaumont, in the first place, M. 
Ch, St. Claire-Deville, and in the second, M. Fouqué,— 


.type. 


The remaining papers read were the following :—On an 
‘*anallatic” telescope and its application to a levelling com- 
pass and a ‘‘tacheométer,” by M. C. M. Goulier.—On the 
general theory of percussions and the manner to apply it 
in the calculation of the effect of shots, and the different 
parts of the gun-carriages, by M.H. Putz.—A note on 
magnetism, by M. J. M. Gaugain. Another one on the same 
subject, by M. A. Tréve—On the magnetic anomaly of 
peroxide of iron prepared from meteoric iron, by M. L. Smith. 
—On the artificial reproduction of monazite and xenotime, by 
M. F. Radominski ; these minerals are the very rare phosphates 
of cerium, lanthanum, and didymium.—On the pulverisation of 
manures and the best means to increase the fertility of soils, by 
M. Menier.—A note by M. H. Tarry, on the possibility of pre- 
dicting for some days in advance the arrival in Europe of cyclones, 
which cross the Atlantic ; these remarks were based on the fact 
that M. Tarry received telegrams on Jan, 11th from Boston and 
St. Pierre Miquelon, stating that a great cyclone had its centre in 
Newfoundland on Jan. roth, and was taking its course eastward— 
that it was calculated to arrive in Europe by way of Ireland in 
four or five days. The cyclone actually reached Ireland on Jan. 
15th, and progressed in an easterly direction for several days 
after.—MM. J. B. Schnetzler, Rohart, and Le Breton made some 
communications on Phylloxera.—On ‘‘ viridic” acid, by M. C. O, 
Cech.—On a case of recovery from aneurism of the right external 
carotid artery through digital pressure, by M. J. A. Marques.— 
On the analysis and classification of cements, by M. Ducournau. 
—A note by M. Bonnet, on aérial locomotion.—A memoir by 
M. Maillard, on the treatment of choleraa—M. Gruey commu- 
nicated the provisional elements of Comet VI., 1874, Borrelly, 
—M. Stephan transmitted an account of new observations 
of the comets of Encke and Winnecke.-—M. Genoccbi 
made some observations regarding M. Darboux’ paper on 
the existence of the integral in equations with partial deri- 
vatives, containing any number of functions and independent 
variables.—M. Darboux mace a communication on the same 
subject.—On hydrogenated iron, by M. L. Cailletet ; account 
of experiments made by the author, showing that iron will absorb 
on the average 240 times its own volume of hydrogen, but after 
heating will not again absorb hydrogen, as Graham showed to 
be the case with palladium ; the experiments gave results in 
accordance with those obtained by St. Claire-Deville, Troost, 
and Hautefeuille, in their researches on the passage of hydrogen 
through homogeneous bodies, and the compounds‘of hydrogen 
with alkaline metals.—On the molecular equilibrium of a solu- 
tion of chrome alum, by M. Lecoq de Boisbaudran.—On perbro- 
mide of bromo-acetylene, by M. E. Bourgoin.—On the improve- 
ments in the quality of beetroot, by M. Ch. Viollette.—On a 
special butyric fermentation, by M. P. Schiitzenberger.—On the 
dilating action exercised by the glosso-pharyngian nerve on the 
vessels of the mucous membrane at the base of the tongue, by 
M. A. Vulpian.—On a new historical document relating to 
Salomon de Caus, by M. G. Depping.—A note by M. Neyre- 
neuf, on the combustion of explosive mixtures—A note by M. 
J. Kordon, on the composition and distribution of printing 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, Fepsrvary 11. 

Rovat Soctgty, at 8.30.—On the Structure and Development of Myriothela : 
Dr. Allman, F.R.S. (Pres. Linn. Soc.)—Some Particulars of the Transit of 
Venus across the Sun, as observed at Mussoorie, 6,500 feet above the Sea, 
on the Himalaya Mountains ; and Appendix to the Note on White’ Lines 
in the Solar Spectrum, Nov. 1873: J. B. N. Hennessey. 

Society OF ANTIQUARIES, at 8.30. 4 

Roya INsTITUTION, at 3.—Subjects connected with Electricity: Prof. 
Tyndall, F.R.S. 

Lonbon INSTITUTION, at 7.—Modern French Art: Dr. Zerffi. 

Lonpon MATHEMATICAL Socigty, at 8.—On the Construction and Proper- 
ties of a new sort of Lady’s Fan.—On the expression of the Curves generated 
by any given system whatever of Linkwork under the form of an irreducible 
determinant: J. J. Sylvester, F.R.S.—Peaucellier’s Problem ; Rev. W. 

Laverty.—On a Simplified Method of obtaining the order of Alge- 
braical Conditions: S. Roberts, M.A.—On a point in the Theory of Attrac- 
tions.—On the question of the Mechanical Description of a_Quartic 
Curve: Prof. Cayley, F.R.S.—Laplace’s Three Particles: E. J. Routh, 
F.R.S.—Note on some relations between certain Elliptic and Hyperbolic 
Functions: J. Griffiths, M.A. 

FRIDAY, Fesrvary 12. 

Lonpon InsTITUTION, at 9.—Life at High Pressure: W. R. Grey. 

LoNDON ANTHROPOLOGICAL SOCIETY, at 7.30. 

Society oF ARTS, at 8.—The Possibility of adapting the Roman Alphabet 
for the Languages of India: F, Drew. 

Junior PuitosoruicaL Society, at 7.30.—English Cottage Homes: F. 


Butler. 
SATURDAY, FEesrvuary 13. 
Puysicau Society, at 3.—Annual Meeting. 
Roya INSTITUTION, at 3.—Discoveries at Ephesus: J. T. Wood. 
SUNDAY, Fesrvary 14. 
weer Lecture Socigty, at 4.—Structure and Growth of the Myth: E. 
odd, 


MONDAY, ¥epruary 15. 

Socrety oF Arts, at 8.—Cantor Lecture ; Material, Construction, &c., of 
‘Tools: Rev. A. Rigg. 

Lonpon INstituTION, at 5.—Physical Geography of the Deep Sea: Dr. 
Carpenter, F.R.S. 

ENTOMOLOGICAL SOCIETY, at 7. 

TUESDAY, 16. 

ZooLocIcaL Society, at 8.30.—On a point in the Mechanisin of the Bird’s 
Wing: A. H. Garrod.—Further Remarks on the Cassowaries living in the 
Society’s Gardens: Mr, Sclater.— Note on a new locality of Dinornithidz : 
Prof. Owen, C.B. 

Royat InstiTuTION, at 3.—Pedigree of the Animal Kingdom; E. Ray 
Lankester. 

STaTiIsTICAL SociETY, at 7.45.—Improved Dwellings, their Beneficial Effect 
on Health and Morals, with Suggestions for their Extension : Charles 
Gatliff. 

AtHen.2uM, Camden Road, at 8.—On the Atmosphere : Prof. Armstrong. 

WEDNESDAY, Fepsrvary 17. 

METEOROLOGICAL SoctETy, at 7.—Report of the Conference on the regis- 
tration of Phrenological Phenomena.—On the Weather of Thirteen Sum- 
mers: R. Strachan.—On a universal system of Meteorography : Prof. F. 
Van Rysselberghe.—Results of Meteorological Observations made at 
Patras, Greece, during 1873: Rev. Herbert A. Boys. 

Society oF ArTs, at 8.--Mr. Kastner’s new Musical Instrument, the Pyro- 
phone ; M. Dunant. 

Tower Hit Microscoricat at 8.—Conversazione. 

THURSDAY, Fesrvary 18. 

Linnean Society, at 8.—On the Structure, Affinities, and probable source 
of the large Human Fluke (Déstoma crassum, Busk): T. T. Cobbold, 
M.D., F.R.S. 

CHEMICAL Society, at 8.—On the Dynamical evidence of the Molecular 
Constitution of Matter: Prof, Clerk Maxwell. : af 

Royat InsTITUTION, at 3-—Subjects connected with Electricity: Prof. 
Tyndall, F.R.S. 

Lonpon InsTiITUTION, at 7.—Second Musical Lecture; Prof. Ella. 

TORQUAY 
MONDAY, Feervary 15. 

Natura. History Society, at 12, noon.—Ancient Gardens: Rey. R. 
Cresswell. 

LEEDS 
TUESDAY, Fenruary 16. 
NaturAtists’ Fiztp Cvs, at 8.—Conversazione. 


“ NATURE.” 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re- 
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Now ready, Vol. 9, bound in cloth, price 10s, 6d. 

Cloth Cases for binding all the volumes, price Is. 6¢, each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office, 


29, BEDFORD STREET, STRAND, W.C. 


GANOT’S TWO WORKS on NATURAL 
PHILOSOPHY, translated and edited with the Author’s sanction by 
e ATkINsON, Ph.D. F.C.S., Professor of Experimental Science, Staft 
sollege :— 


ELEMENTARY TREATISE on PHY- 


SICS, Experimental and Applied, for Colleges and Schools. Translated 
from Ganot’s “ Eléments de Physique.” Sixth Edition, with 4 Plates 
and 746 Woodcuts. Post 8vo, price 155. 

** This treatise is too well known and appreciated to require any special 
notice beyond the fact that the present edition has received numerous addi- 
tions, both in the way of letterpress and illustrations. Those parts referring 
to physiological electricity have been revised, and in a great measure 
rewritten, by Dr. Martin, of Christ’s College, Cambridge. Altogether, the 
sixth edition of Ganot’s ‘ Physics’ is in every way an excellent book for 
students of physical science.” —Lazcet. 


NATURAL PHILOSOPHY for GENE- 
RAL READERS and YOUNG PERSONS. Translated and edited 
from Ganot’s ‘* Cours de Physique ;” with 440 Woodcuts. Crown 8vo, 
price 7s. 6d. 

«This is a good text-book of physics for the middle and upper classes of 
boys’ and girls’ schools, embracing a familiar account of physical phenomena 
and laws for the general reader. The subjects are the properties of matter, 
hydrostatics, pneumatics, acoustics, heat, light, magnetism, and electricity; 
and the treatment is entirely free from mathematical formule. The engrav- 
ings of the instruments and of the experiments detailed are good and sug- 
gestive, and calculated to be of assistance not only to the learner but to the 
teacher.”—-NATURE. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
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WILLIAM COLLINS, SONS, & CO.’"S NEW PUBLICATIONS. 


Post 8vo, cloth, 6a. 
LOGARITHMIC and TRIGONOMETRICAL TABLES for APPROXIMATE CAL. 
CULATION. Arranged, primarily, for the use of the Students of the Natural Philosophy Class in the University of Glasgow, 
By J. T. BOTTOMLEY, M.A., F.R.S.E. 


Fcap. 8vo, 85 pp., cloth, Is. 


MENSURATION for ELEMENTARY and MIDDLE-CLASS SCHOOLS. Being a 
Series of Graduated Lessons, with numerous Exercises. By the Rev. HENRY LEWIS, B.A., Principal of Culham College. 


Fcap. sewed, 6d. 
EXERCISES in LONG ADDITION ; or, Separate Addition, as required by Candidates for 


Civil Service Examinations. Arranged by Henry Evers, LL.D. 
Post 8vo, 220 pp., cloth, 2s. 6d. 
ELEMENTS of EUCLID. Adapted to Modern Methods in Geometry. By James Bryce, 
M.A., LL.D., and DAVID MUNN, F.R.S.E., Head Mathematical Master, Royal High School, Edinburgh. 


‘* There have been many attempts to improve Euclid, but the present volume is perhaps the best effort in that direction that 
we have seen. The appendix attached to each book, and the exercises following the varicus books, are very valuable, 


especially to young students.”—Licerfool Daily Albion. 
In post 8vo, 277 pp., cloth, 2s. 6d. 
The ELEMENTS and PRACTICE of ALGEBRA, for the Use of Schools and Colleges. 
By JAMES LOUDON, M.A., Mathematical Tutor and Dean, University College, Toronto. 


‘* This is one of Collins’ School Series, and a most meritorious publication it is. The explanations given of the mysteries and 
difficulties of Algebra are more copious and clear than those in any other treatise on the.subject ; while the exercises are very 
numerous. The book is printed on capital paper, and is strongly bound. A better one for the purposes for which it is intended 


we cannot conceive.” —Lath Argus. 
Feap. 8vo, 147 pp., cloth, 1s. 6d. 


A HANDBOOK of the ANALYSIS of SENTENCES. With numerous Illustrative 
Examples, and a Complete Series of Exercises for School and Home Work. By WALTER McLEOD, F.C.P., F.R.G.S., 


Royal Military Asylum, Chelsea. 
“ We feel assured that this work will soon attain popularity as a school book, for it treats the subject so minutely, and yet so 


simply, that teachers will find their labours in unravelling the mysteries of analysis greatly assisted by its progressive exercises. ‘The 
various exercises are no less suited for parsing than analysing, and altogether it is a most valuable addition to the list of our 


grammatical works,” — Zhe Schoolmaster. 
COLLINS’ ADVANCED SCIENCE SERIES. 
New Volume. Post 8vo, 263 pp., cloth, 2s, 6d. 
NAVIGATION in THEORY and PRACTICE. By Henry Evers, LL.D., Science and 


Art College, Plymouth. 
Full Catalogues post-free on application, 


LONDON : GLASGOW : \ EDINBURGH : 
Bridewell Place, New Bridge Street, E.C. | Herriot Hill Works, Stirling’s Road, | Greenside Street, Leith Street. 


AGRICULTURAL PUBLICATIONS, 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 
nearly all the FEEDING SUBSTANCES in general use by Farmers: also the Manurial Value of the Residue from each 
article. 

Opinions of the Press. 
“ It is clearly a very useful indicator of the values of the foods for cattle.” —Atheneum. 
*¢ The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘eye-opener’ to many who 
will perceive how it is they have been so often disappointed, after giving large prices for fancy foods.” —S/orting Times. 
‘* A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association.”—ZLand and Water. 


Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 
Prices Current of the Agricultural and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera- 
tion in Agricultzre and in general Trading. Price 6¢, per month, or 5s. per annum, post-free. 

Vols. I., II., and III. of the * Agricultural Econemist ” for 1870, 1871, and 1872, price 7s. 6d, each. 


PREPARING FOR PUBLICATION (Second Edition). 
THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 
Average Crop of Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Refertilising Effects of Guano, Superphosphates, 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. 
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Now ready, Fifth Edition, 880 pp., 25 Plates, and 449 Engravings, 
crown 8vo, 155. 


THE MICROSCOPE AND ITS 
REVELATIONS. 


By WILLIAM B. CARPENTER, M.D., LL.D., 
F.R.S., F.G.S., F.L.S., 


Corresponding Member of the Institute of France; Registrar to the 
University of London. 


The sale of four large Editions of this Manual, together amounting to 
ten thousand copies—notwithstanding the competition of several cheaper 
and more popular treatises—with the numerous unsought testimonials to 
its usefulness which the author has received from persons previously un- 
known to him, justify the belief that it has not inadequately supplied an 
existing want. 

It has been the author’s object throughout to guide the possessor of a 
microscope to the éx¢edZigent study of any department of Natural History 
which his individual tastes may lead him to foilow out, and his individual 
circumstances may give him facilities for pursuing. ¢ 

The whole treatise has been subjected to a careful revision, and much new 
matter, with many additional illustrations, have been introduced, espec.ally 
under the following heads :— 

Microscopes.—Stephenson's Binocular. Field’s Dissecting and Mounting. 
Browning’s Rotating. _Ross’s New Koss-Jackson Model. fbeck’s New 
First-class Model. Swift’s New Portable. 

Microscopic Afppliances.—Dr. Royston-Pigott’s Aplanatic Searcher. 
Browning's Bright-line Spectrum-Micrometer. Wenham’s Reflex Llumi- 
nator. Swift’s New Achromatic Condenser. Blankley’s Revolving Mica- 
Selenite Stage. Swift’s Portable Microscope Lamp. Beck’s Reversible 
Compressoriums. 

Results of Microscopic Study.—Dr. Woodward’s Photographs of Test 


Objects. Nature of Markings on Diatoms. elation of Low Forms of 


Fung, Bacteria, and Vibriones to Fermentation, &c. Coccoliths, Cocco- 
spheres, and Bathybius. Life-history of Cercomonad. New Types ot Are- 
naceous Foraminifera Nummuline Lubulation of Eozoén Canadense. 
Siliceous Sponges Embryonic Development. Structure of Scales of In- 
sects. Nervous System of Comatula. Formation of Chalk on Atlantic Sea- 
bed. Concretionary Calcareous Deposits. 


J. & A. CHURCHILL, New Burlington Street. 


Now ready, 8vo, 2s. 6a. 


REPORT ON THE ISSUE OF A SPIRIT 
RATION DURING THE CAMPAIGN IN ASHANTI, 1874. 
By E. A. PARKES, M.D., F.RS., 


Professor of Military Hygiene in the Army Medical Scisool, Member of the 
General Medical Council. 


J. & A. CHURCHILL, New Burlington Street. 


With Engravings, 8vo, 7s 6d. 


AN ELEMENTARY TREATISE ON 
PRACTICAL CHEMISTRY and QUALITATIVE INORGANIC 
ANALYSIS. 

Specially adapted for Schools. 

By F. CLOWES, B.Sc. Lond., Science Master at Queenwood College. 
J. & A. CHURCHILL, New Burlington Street. 


Now ready, Third Edition, Revised and Enlarged, with Engravings, 
8vo, 7s. 6a. 


A COURSE OF QUALITATIVE 
ANALYSIS. 
By WM. G. VALENTIN, 


Principal Demonstrator of Practical Chemistry in the Royal School of 
Mines and Science Training Schools, South Kensington. 


J. & A. CHURCHILL, New Burlington Sircet. 


8vo, 1,330 pp., 108. 6d. 


THE MEDICAL DIRECTORY FOR 1875, 
Including 
THE LONDON MEDICAL DIRECTORY, 
THE PROVINCIAL MEDICAL DIRECTORY, 

THE MEDICAL DIRECIORY FOR SCOTLAND, 

THE MEDICAL DIRECTORY FOR IRELAND; 
A Medical Directory of Practitioners Resident Abroad possessing British 

Qualifications ; 

A Medical Directory of the Army, Navy, and Mercantile Marine ; 
Also, Statistical and General Information respecting the Universities, Col- 
leges, Schools, Hospitals, Di-pensaries, Socieues, Local Government Medi- 
cal Service, Asyluims for the Insane, Public Services, &c., in the United 
Kingdom ; with an Abstract of the Principal Laws affecting the Medical 
Profession, by R. G. GLENN, LL.B. 

**A model book of reference, and worthy of the reputa‘ion of its pub- 
lishers.”— A thenaum. 


J & A. CHURCHILL, New Burlington Street. 
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MACMILLAN AND CO.’S 
Science Primers for Elementary Schools. 


The necessity of commencing the teaching of Science in schools at an 
early stage of the pupil s course has now become generally recognised, and 
is enforced in all schoo!s under Government inspection. For the purpose of 
tacilitating the introduction of Science Teaching into Elementary Schools, 
Messrs. Macmillan are now publishing a New Series of Science Primers, 
under the joint Editorship of Professors Huxtey, Roscoz, and BaLFoux 
Stewart. ‘Lhe object of these Primers is to convey information in such a 
manner as to make it both intelligible and interesting to pupils in the most 
elementary classes. ‘They are clearly printed on good paper, and illustra- 
one are given whenever they are necessary to the proper understanding of 
the text. 

“They are wonderfully clear and lucid in their instruction, simple in style, 
and admirable in plan.”—Lducational Times. 

The following are new ready 

PRIMER of CHEMISTRY. By H. E. Roscog, F.R.S., 
Professor of Chemistry in Owens College, Manchester. With Illustra- 
tions. 18mo, Third Edition. 1s. 

PRIMER of PHYSICS. By BaLrour Stewart, F.R.S., 
Protessor of Natural Philosophy in Owens College, Manchester. With 
Illustrations. 18mo. ‘Lhird Edition. 1s. 

PRIMER of PHYSICAL GEOGRAPHY. By A. GEIKIE, 
Lu.D. F.R.S., Murchison Pro’essor of Geology and Mineralogy in the 
University of Kdinburgh. With Iiiustrations. 18mo, cloth. Third 
Edition, 15. 

PRIMER of GEOLOGY. — By Professor GEIKIz, F.R.S. 
With Illustrations. 18mo. Third Edition. 1s. 

PRIMER of PHYSIOLOGY. By MICHAEL Foster, M.D., 
F.R.S. With Illustrations, 18mo,. 15, 

PRIMER of ASTRONOMY. By J. Norman Lockyer, 
F.R.S. With illustrations. 18mo. 15. 

** Mr. Lockyer’s reputation is a sufficient guarantee for the scientific value 
of the little manual of astronomy which he has contributed to the senes of 
Science Primers edited by Prof. Huxley ; and we need only say that it is 
written in a very clear and attractive style. Many larger and more preteu- 
tious volumes do not contain a tithe of the geauiue instruction given in this 
tiny buoklet.”—Saturday Review. 

IN PREPARATION. 

INTRODUCTORY. By Professor HUXLEY, F.R.S. 


PRIMER of BOTANY. By J. D. Hooker, C.B. F.R.S. 


The CHILDHOOD of the WORLD: a Simple Account of 
Man in Early Times. By EDWARD CLODD, F.R.A.S. Inird 
Edition. Globe 8vv. 3s. Also a Special Edition tor Schools. 18mo. 
1s. 

FIRST LESSONS in the PRINCIPLES of COOKING. By 
LADY BARKER. 18mo. 1s. 


FIRST LESSONS on HEALTH. By J. BERNERS, 18mo. 
us, Third Edition, 


Macmillan and Co.’s Science Class-Books. 


ANATOMY.—ELEMENTARY LESSONS in ANATOMY. 
By ST. GEORGE MIVART, F.R.S. With numerous Lllustrations. 
18mo, 6s. 6d. 

ASTRONOMY.—POPULAR ASTRONOMY. With Illus- 
trations. By Sir G. B. AIRY, Astronomer Royal. New Edition. 
18mo. 4s 6d. 

ASTRONOMY.—ELEMENTARY LESSONS in ASTRO. 
NOMY. With Hlustrations. By J. NORMAN LOCKYER, F.R.S. 
With Coloured Diagram of the Spectra of the Sun, Stars, and Nebula. 
New Edition. 18mo. 5s. 64.—QUESTIONS on the SAME, 1s. 6. 


BOTANY.—LESSONS in ELEMENTARY BOTANY, 
With Illustrations. By Prof. OLIVER, F.R.S. F.L.S. New Edition. 


18mo. 45. 62. 


CHEMISTRY.—LESSONS in ELEMENTARY CHEMIS- 
TRY. By Professor ROSCOE, F.R.S. With Lillustrati 
and Chromo-lithograp| s of the Solar Spectra. New Edition. 1s8mo. 


45. 

CHEMISTRY.—OWENS COLLEGE JUNIOR COURSE 
of PRACTICAL CHEMISTRY, By F. JONES. With Pretace by 
Professor Roscoz. New Edition. 18mo, 2s, Gd. 

LOGIC.—ELEMENTARY LESSONS in LOGIC, DE- 
DUCTIVE and INDUCTIVE. By Protessor JEVONS, F.R.s. 
With copious Questions and Examples, and a Vocabulary of Logica} 
Terms. New Edition. 18mo. 3s. 6d. 

PHYSIOLOGY.—LESSONS in ELEMENTARY PHYSI. 
OLOGY. With numerous Ilivstrations, By Pro essor HUXLEY, 
F. New Edition. 18mo. 4s. 6¢.-—QUESTIONS on the SAME 
*,* Others to follow. 


MACMILLAN AND CO., LONDON, 
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NOTICE OF REMOVAL.—Mr. JAMES 
R. GREGORY, Mineralogist and Geologist, HAS NOW REMOVED 
to his newly-built Premises, 88, CHARLOTTE STREET, FITZROY 
SQUARE, W., from 15, Russell Sueet, Covent Garden ; where Speci- 
mens, Collections, Cabinets, Hammers, &c., can be obtained as usual. 


THOMAS D. RUSSELL, 


GEOLOGIST & MICROSCOPIST, 
48, ESSEX STREET, STRAND, W.C. 
(Late ef Arundel Street. 


British Rocks—reo Specimens ... «+ One Guinea. 


Cellections and Specimens of 
British Fossils from the Crag to the Silurian inclusive. 
Detailed Catalogues pest-Sree. 


HORATIO YEATES, 


OPTICAL AND PHILOSOPHICAL INSTRUMENT 
MAKER, 
33, KING ST, COVENT GARDEN, W.C. 


HAIR COLOUR WASH.—By damping the 
hair or whiskers with this beautifully perfumed Wash, in 24 hours the 
hair becomes its original colour, and remains so by an occasional using. 
tos. 6d., sent for P.O. order.—ALEX. ROSS, 248, High Holborn, Lon- 
don ; and all Chemists. 


NOSE MACHINE.—TPhis is a contrivance 
which, applied to the nose for an hour daily, so directs the soft cartilage 
of which the member consists, that an ill-formed nose is quickly shaped 
to perfection. Anyone can use them, and without pain. Price ros. 6¢., 
sent carriage-free for P.O. order.—ALEX. ROSS, 248, High Holborn, 
Lendon. Pamphlet sent for two stamps. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn found the body, while the requisite 
resistin wer is supplied by the MOC-MAIN PAD and 
PAT ENT LEVER, tting with so much ease and closeness 
f that it cannot be detected, and may be worn during sleep. A 
§ descriptive circular may be had, and the Truss (which cannot 

fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly, 


Price of Single Truss, 16s., 215., 26s. 6d.,and 315.64. ) 
» Double ,, 315. 6a., 425., and sas. 6d. } eo 
Umbilical ,, 425. and 525. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of weakness —y" Swellings of Ge kom, 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 


MAYS 


MATCHES. 


W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain). 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 


11 & 12, BEAK STREET, REGENT STREET, W. 
AND 


199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 


SCIOPTICON. 


Improved in Form and diminished in 
Bulk. 


This NEW MAGIC LANTERN has 
now been pioved the most efficient in- 
strument for 


CLASS EXHIBITIONS, 
LECTURES, &c¢., or for 
= Drawing-room Entertainments, 


NO GAS. 


NO DANGER. NO TROUBLE. 
Cost of Evening’s Entertainment, 14d. 
Price, complete in Stained Wood Case for Travelling, SIX GUINEAS. 
“THE SCIOPTICON MANUAL,” 12} Stamps. 
“SCIENCE AT HOME.” By WALTER B. WOODBURY. Re- 
rinted from Exgdish Mechanic. Containing a large number of Chemical, 
lectrical, Magnetic, Optical, and other Experimenis for the Lantern. 124 


Stamps. 
Catalogue of New Apparatus. One Stamp. 


WALTER B. WOODBURY, 
CLIFF HOUSE, GREENHITHE, Patentee, 


Price 14s., with Woodcuts, 
ETRUSCAN RESEARCHES, 


TAYLOR, M.A. With Glossary and Index. 

ConTENTS :—The Prologue—Tyrrhenians and 
Notes on the Etruscan People—The Etruscan Mythology—The Etruscan 
Numerals--Epitaphs—Words Bilingual Inscriptions 
—Forms of Dedication—The Ancient Vocabularies—Names—Jhe Epilogue. 


London: MACMILLAN & CO. 


By Isaac 


0und and 
Bright 


OLLOWAYS PILLS 


M MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


HaliGuinea 


Feb. 11, 1875] NATURE exlvii 


Just published, 8vo, 18s. 


PHARMACOGRAPHIA. 


A History of the Principal Drugs of Vegetable Origin, found in Commerce in Great Britain and British India. 
By F. A. FLUCKIGER anp D. HANBURY, F.R.S, 


“The book is one of the highest character, and fully answers the great expectations which had been formed when it was 
announced. The authors are so eminently distinguished in the special researches connected with the origin, composition, and 
characters of drugs, and their observations have already in so many cases conspicuously helped forward our knowledge of these 
substances, that one is prepared to find in the work upon which they have for several _years been closely engaged a masterly 
treatment of the subject, appreciative reference to the writings of others, and much original matter.”—Fharmaceutical Fournal. 

‘*In every way a remarkable and excellent book on the medicinal products of the vegetable kingdom. The capacity of the 
authors to deal with this subject, and their thoroughly conscientious way of expressing in this work the great knowledge they 
possess of it, leave us nothing to do but explain the plan of the book, and give an illustration of how each subject has been 


treated.” — Garden. 
MACMILLAN AND CO., LONDON. 


THIS DAY, IN OCTAVO, PRICE a2ts.. 


CAVE-HUNTING: 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS 
OF EUROPE. 


CURATOR OF THE MUSEUM AND LECTURER IN GEOLOGY IN THE OWENS COLLEGE, MANCHESTER. 
With Coloured Plate and Woodcuts. 


CONTENTS. 

CHAPTER 1,.—INTRODUCTION. | CHAPTER X.—Tne FAUNA oF THE CAVES OF SOUTHERN 
II.—PuysIcaL History OF CAVEs. EUROPE, AND THE EVIDENCE AS TO THE 
CAVEs IN BRITAIN. MEDITERRANEAN COAST-LINE IN THE PLEIs- 
» IV.—CAVES USED IN THE AGES OF IRON AND | TOCENE AGE. 

BRONZE. 

XI.—TuHE Ev N 
V.—Caves oF THE NEOLITHIC ROPEAN CLIMATE IN THE PLEISTOCENE 
»»  VI—THE RANGE OF NEOLITHIC DOLICHO-CEPHALI | 

AND BRACHY-CEPHALI. XII.—Concivsion. 
»» VII—CAVES CONTAINING HUMAN REMAINS OF 

DouBTFUL AGE. 


», VIIT.—TuHE PLEISTOCENE CAVES OF GERMANY AND 
GREAT BRITAIN. | 
»  IX.—THE INHABITANTS OF THE CAV ES OF NorTH- 
WESTERN EUROPE, AND THE EVIDENCE OF | 
THE FAUNA AS TO THE ATLANTIC Coast- | ‘“ II.—OBSERVATIONS ON THE ACCUMULATION OF 
LINE. STALAGMITE IN THE INGLEBOROUGH CAVE. 


MACMILLAN AND CO., LONDON. 


WITH FORTY PLATES FROM DRAWINGS BY THE AUTHOR. FOLIO, HALF MOROCCO. 47 Ios. 


THESAURUS ENTOMOLOGICUS OXONIENSIS ; 


Or, Illustrations of New, Rare, and Interesting Insects, for the most part contained in the Collections presented 
the University of Oxford by the Rev. F. W. Hops, M.A., D.C.L., F.R.S., &c. 


BY J. O. WESTWOOD, M.A, F.LS.,, 
Hope Professor of Zoology in the University of Oxford. 


In making this selection the author has considered that it would be most beneficial to illustrate certain Groups or Families 
rather than isolated species. The Plates are engraved and coloured from drawings and dissections prepared by himself. 


OXFORD : Printed at the “ Clarendon Press,” and Published by MACMILLAN & CO., London, Publishers 
to the University. 
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L. OERTLING, 


TURNMILL STREET, NEAR FARRINGDON STREET STATION 


(LATE OF 27, MOORGATE STREET, CITY), 
MANUFACTURER OF 


CHEMICAL, ASSAY, AND BULLION BALANCES: 


Maker to the Bank of England, Assay Office 0° the Royal Mint, &c., &c. 
By Appointment, 
Hydrometer and Saccharometer Maker to the Board of Inland Revenue. 


Council Medal, 1851. 


First Class Medal, 1854 and 1862. 


PURE SOLUBLE COCOA. 


VAN HOUTEN’S COCOA has been intro- 
duced for some years as the only guaranteed pure Soluble Cocoa, and 
by all who are now acquainted with it it is appreciated as far superior 
to any other Cocoa in the market. 


Most of the other Cocoas are mixtures of | 
Cocoa, Starch. Sugar, &c., and a comparison of them with VAN | 


HOUTEN’S COCOA will at once teach the most vitiated in taste—__ 
That a pure Cocoa is something very differ- 


ent frem what they are supplied with as Cocoa. 


No reference is made here to the great praise 
bestowed on VAN HOUTEN'’S COCOA by the Lancet and other 


competent authorities, but the public may judge fur themselves by | 


obtaining, free of charge, sample bottles, containing sufficient for six 
large cups, from their own grocer or chemist, or from the Chief 
pat of Van Houten’s Cocoa, at 6 and 7, Coleman Street, London, 


VAN HOUTEN’S COCOA will prove to 
them— 

That Cocoa can be both pure and soluble. 
That it can be made simply with boiling 
Water instantaneously. 

That it forms one of the most delicious 
beverages. 

That such pure Cocoa is the most nutritious 

article of food, and is easily assimilated by ever so delicate a digestion. 


That one pound is sufficient for 100 break- 
fast cups. 


A little acquaintance with Van Houten’s 
Cocoa will also teach its importance asa stimulant and life-preservin 
commodity : for nursing-mothers nothing to equal it is to be found, po. 
its value can hardly be overrated when people have learned to understand 
that one can live, in cases of need, for days and weeks on pure soluble cocoa 
(and if no boiling water is at hand, by eating it). Therefore, whe:her 
at sea, in mines, in the camp, or on the march, one can always guard 
oneself against starvation. 


For the poor such Cocoa will become an 


inestimable boon, as thousands can be provided with this wholesome 
and agreeable drink at a moment's notice and at a very small cost. _ 


Those interested in spreading temperate 
habits are particularly invited to study the merits of PURE SOLU- 
BLE COCOA, and it may be predicted, if once the public are familiar 
with the true qualities of Cocoa, that Cocoa will become one of the 
most popular drinks. 


(tull weight) in rlb., and Jib. Tins, 


38. od., 2s., and 1s., by Grocersand Chemists. 
Each Tin, as well as each Sample Bottle, 
bears as guarantee the signature of C. J. VAN HOUTEN & ZOON, 
London :—Barclay and Son; Crosse and 
Blackwell; W. Edwards; E. Lazenby and Son: Edward Pink; J. 
Sanger and Sons 


Leeds :—Goodall, Backhouse, and Co. 
Liverpool :—W. H. Flett, Benn’s Gardens. | 
Edinburgh and Glasgow: George Ballantine 


and Son. 


That, in short, it excels in quality and rela- 


tive cheapness every other known Cocoa. 


Dublin: Alexanders and Co.; Samuel Bew- 
ley and Co.; Hugh Moore and Co. ; A. Woods and Co. 


Now Ready. 


Frice One Shilling. 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 
FOR FEBRUARY 1875. 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT FROCESSES, 
Edited by JOHN FORSBES-ROBERTSON. 


“ ARS ARTIS CAUSA, ITAQUE HOMINIS.” 


CONTENTS OF FEBRUARY NUMBER.—Onur Illustrations :—1. J. D. Crittenden’s Bust of Disraeli. 2. “Gruppo 
di Putti,” by Correggio. 3. “The Departure of Elijah,” by Edwin Ellis, of Rome.—The Winter Exhibitions :— 


The Institute of Painters in Water Colours. 


The Water-colour Society. The Old Masters at Burlington House. 


“The Meeting of Wellington and Blucher,” by Daniel Maclise, R.A. Reviews. Art Notes and Gossip. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “ Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 


Continental Schools. 


N.B.--Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers, 


London : SAMPSON LOW and CO., 188, Fleet Street, E.C. 


Printed by R. Cray, Sons, & Taytor, at 7 and 8 Bread’Street Hil!. in the City of London, and published by Macmittan & Co. 
at the Office, 29 and 30, Redford Street, Covent Garden.—THurspay, February 11, 1875. 
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